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A Seven-Day Journal 


Iron and Steel Institute Dinner 


Asout 1000 members and guests assembled 
at Grosvenor House, London, on Wednesday 
evening of last week for the annual dinner 
of the Iron and Steel Institute, under the 
chairmanship of the president, Captain H. 
Leighton Davies. The toast “The Iron and 
Steel Institute and Industries’ was proposed 
by Lord Brabazon of Tara, who said, in the 
course of his speech, that already in the aircraft 
world it was felt that if a stronger steel, able to 
resist a higher temperature, could be produced, 
another 50 per cent power could be obtained 
from the jet engine. Acknowledging the toast, 
Captain Leighton Davies said that the Iron 
and Steel Institute, with its international 
interests and membership, must always main- 
tain its position in the forefront of scientific 
researches and changes. The greater the 
efficiency in the iron and steel industry, the 
better it would be for the economy not only 
of our own country, but for the world in 
general. The toast of “The Guests” was 
proposed by Mr. James Mitchell, honorary 
treasurer of the Institute, response being made 
by Lord Mackintosh of Halifax and by Mr. 
Lincoln Evans, secretary of the Iron and Steel 
Trades Confederation. 


BEAMA Appointments 


Tue British Electrical and Allied Manufac- 
turers’ Association has announced the election 
of Sir Harry Railing as president. Sir Harry, 
who is chairman and joint managing director 
of the General Electric Company, Ltd., has been 
a member of the BEAMA Council since 1935 
and a vice-president since 1943. Sir Harry 
received his electrical engineering training on 
the Continent and, after gaining the degree of 
Doctor of Engineering, spent some years 
acquiring practical experience in Germany 
and the U.S.A. He joined the General Electric 
Company, Ltd., in 1905, and became its chair- 
man in 1943. Sir Harry has been a member of 
the Institution of Electrical Engineers for 
thirty-five years and served as president in 
1944. The newly elected chairman of the 
BEAMA Council is Mr. T. F. Lister, chairman 
and managing director of the Hackbridge and 
Hewittic Electric Company, Ltd. Mr. D. D. 
Walker, joint managing director of Evershed 


‘and Vignoles, Ltd., has been elected vice- 


chairman. BEAMA has also announced the 
appointment of Mr. James Oldroyd, M.A., as 
secretary, in succession to the Hon. J. R. Rea. 


The First Commercial Jet Flight 


OnE of the most historic first flights in com- 
mercial air history was completed at 7.47 a.m. 
on Tuesday last when the de Havilland 
“Comet” arrived safely from Johannesburg, 
having inaugurated tHe first passenger air 
service to employ jet propulsion. There are 
three quite radically different factors which 
distinguish this flight from other milestones 
in the development of air travel, and all stem 
from the characteristics of the gas turbine. 
Two of these factors provide a level of comfort 
not attainable in any other form of transport, for 
flying at most times in the stratosphere and em- 


ploying engines without reciprocating parts, 


the machine above the elements without 
buffeting or vibration, and despite the cracking 
roar from the cones of its exhaust, of which those 
who gaze upwards are only too cognisant, it 
is stated that within only the slightest trace of a 
compressor whine exists. The other advantage 
the machine enjoys is a clear 200 m.p.h. lead 
over any other aircraft because of its true air 
cruising speed of 480 m.p.h. Basic design 
decisions upon the ‘“‘ Comet ” were reached in 


August, 1946, its ‘‘ Ghost’ turbo-jet engines 
were being test flown the following year, and 
the prototype first flew in July, 1949. In 
January this year, the “Comet,” of which 
eight are now flying, was granted a full Certifi- 
cate of Airworthiness. The first production 
aircraft has now logged 350 hours, and it was 
this machine which made the flight. It left 
London Airport at 3.12 p.m. on May 3rd, 
refuelled at Rome, Beirut, Khartoum, Entebbe 
and Livingstone, and landed at Palmietfontein 
23 h 38 min after take-off from London, and was 
airborne for 18 h 40 min. The route covered 
6724 miles. In 1932 it took ten and a half 
days to fly to the Cape, five days in 1939, and 
the. “ Hermes” aircraft of B.O.A.C.’s other 
service to Johannesburg on a 1000-mile shorter 
route takes 32 h 25 min. 


Iron and Steel Scrap 


THIs week there has been issued a statement 
by Sir Andrew McCance, deputy chairman of 
Colvilles Ltd., which accompanies that firm’s 
annual report and accounts. In the course of it, 
reference is made to the shortage of iron and 
steel scrap, which, Sir Andrew says, has been a 
striking feature of post-war conditions through- 
out the whole world. The statement points 
out that Britain has always been a large 
importer of scrap and prior to the war no great 
difficulty was experienced in obtaining all that 
was required. Ships that carried exports of 
steel and machinery to other lands found scrap 
a very suitable cargo to bring back on the 
return journey. North and South America and 
the Colonies contributed the major share of this 
trade. The war interfered seriously with this 
exchange: first, through attacks on this 
country’s mercantile shipping and, latterly, 
through inability to export civilian goods 
during the course of a struggle that was taxing 
the total industrial strength. Deprived of steel 
supplies from us other countries began to pro- 
mote schemes to make themselves self-sufficient 
in steel production, with the result that they 
now require for their own steel industries the 
scrap they formerly exported to us. The major 
change, however, according to the statement, 
took place in the United States, which in pre-war 
times was a scrap exporting country. There, 
the rapid extension in the use of oil as fuel 
allowed American steel works to melt a larger 
proportion of scrap in their open-hearth 
furnaces than they had hitherto regarded as 
practicable. As a result, the United States is 
no longer an exporter of scrap. Indeed, 
American supplies are barely sufficient now for 
American needs and in times of high demand 


’ imports are required to make up the difference. 


Since the war, Sir Andrew comments, supplies 
from Germany have met the demand in this 
country, but with the reduction in supplies from 
this source which is taking place the difficulty of 
finding alternative sources is becoming more 
pronounced. 


Mines and Quarries Report, 1950 

THE Ministry of Fuel and Power has pub- 
lished this week the report of H.M. Inspectors 
of Mines and Quarries for the year 1950. Part I 
of the report includes mineral output figures for 
1949, which, excluding coal, amounted to 
119,921,000 tons. During 1950, 12,185,400 
tons of coal were quarried opencast, and 9000 
workers were engaged in the operations. This 
section of the report then discusses trends in 
the mechanisation of quarrying. Accidents 
due to falls of ground, explosives, falling down 
from paths and ladders, &c., haulage or trans- 
port, machinery and miscellaneous causes are 
examined, and the section concludes with some 
general notes on workers’ welfare. Part II of 


the report deals with the mining of metalliferous 
ores and other minerals. It is noted’ that 
activity in these industries has been dis- 
couraging. Production of tin was confined to 
three Cornish mines, and mention is made of 
the mining elsewhere of wolfram, fluorspar 
hematite, ball clay and gypsum. Important 
development schemes were in hand for the work- 
ing of anhydrite. Lead ore was also widely 
sought, but efforts to find new deposits of 
barytes proved abortive. The report concludes 
with some remarks on mining trends, accidents 
and dust prevention. 


Testing a Prestressed Concrete 
Footbridge 


During last week full-scale tests were carried 
out for three days on the prestressed concrete 
footbridge at the South Bank Exhibition site. 
The bridge was due to be demolished, so that 
the opportunity was taken to test it to destruc- 
tion. It is a continuous beam structure of 
four spans of 76ft, 59ft, 76ft and 54ft respec- 
tively, post tensioned according to the Freys- 
sinet system ; it was described in our issue of 
May 4, 1951. The first span of 76ft was the 
one selected for loading, and eventually for 
destruction. The load was applied with blocks 
of cast iron, each weighing about 2} tons. On 
the first day the bridge was loaded to the design 
load of 35 tons (or 100 lb per square foot), and 
the deflections observed at four points on 
the span, five points on the 59ft span next to 
it, and three points on the next span. The 
loading was then altered to 25 per cent and 
50 per cent overload respectively, and the 
deflections observed. The 50 per cent overload 
was left overnight and the change in deflection 
noted on the second day, when the load was 
removed to check the recovery of the structure. 
The load was then reimposed, and deflections 
and crack formation were studied, up to 200 
per cent of the design load. On the third day 
the loading was continued to destruction. The 
bridge failed suddenly at a load of 85 tons; 
prior to failure, the deflection at the centre of 
the loaded span had been about 12in. 


Institution of Civil Engineers 

On Thursday, May Ist, the Institution of 
Civil Engineers held its annual dinner at the 
Dorchester Hotel, London. Before the meal 
was served, the president, Mr. A. 8S. Quarter- 
maine, announced a cable that it was proposed 
should immediately be sent to the American 
Society of Civil Engineers congratulating that 
body on the centenary which it celebrates this 
year. After dinner and after the toast of “‘ The 
Queen ” had been honoured, Air Chief Marshal 
Sir Roderic Hill, in proposing the toast of 
“The Institution,” proved himself an enthu- 
siastic supporter of flying-boats. In the course 
of his reply, Mr. Quartermaine remarked that 
he sometimes thought British engineers were 
too modest about their achievements in carrying 
out great engineering works all over the world. 
A little reticence was perhaps desirable. But 
they ought to make more information available 
about the structures they built. He went on 
to propose a toast that was not on the official 
list, that of “‘ The American Society of Civil 
Engineers,” coupling with it the name of Mr. 
George R. Clemens. Through the efficient work 
of certain electrical engineers not present, he 
announced that he was able to read a cable 
from America in reply to that which had been 
sent earlier in the evening. Mr. Clemens 
replied to this toast, and when Dr. W. H. 
Glanville, past-president, had proposed the 
toast of “‘ The Guests ” and Sir Harold Hartley 
had replied, the function came to an end. 
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British Industries Fair 


No. Il—(Continued from page 592, May 2nd) 


‘em British Industries Fair opened in 
London and Birmingham on Monday last, 
May 5th, and will remain open until Friday, 
May 16th. The London section of the Fair is 
housed, as usual, at Olympia and Earl’s 
Court, and the engineering and hardware 
section is at Castle Bromwich, Birmingham. 
The opening ceremony at Castle Bromwich 
was performed on Monday morning by 
Alderman R. C. Yates, Lord Mayor of Bir- 
mingham, and throughout the week there 
has been a good attendance at the Fair, 
including many buyers from overseas. Below 
we continue our illustrated descriptions of a 
selection of the exhibits at Castle Bromwich. 


Hancock AnD Co. (ENGINEERS), Lp. 


The smallest of a new series of oxygen 
cutting machines is being shown on the stand 
of Hancock and Co. (Engineers), Ltd., of 
Progress Way, Croydon. These machines 
are made in three sizes for 
cutting widths of 40in, 60in 
and 8Vin in plate from }in to 
15in thick. 

As can be seen from the 
illustration (Fig. 18), the 
machine has a double carriage 
suspension, the carriages being 
mounted on ball bearing 
wheels running on machined 
high-tensile steel rails. From 
the operating position there is 
easy access to all the controls, 
the tracer and the cutting 
burners. The firm’s “ U.T.4” 
model tracer head fitted on 
the machine is driven by a 
constant-speed motor through 
a reduction and an infinitely 
variable speed gear, giving a 
range of speeds from 3in to 
27in a minute. Alternative 
drives, which can be coupled 
to the tracer, provide a choice 
of template according to the 
work to be carried out. 
Straight cuts can be made 
automatically by locking one 
or other of the carriages and 
setting the tracer wheel, or 
by the use of a guide for 
oblique cutting. Automatic 
circle cutting attachments are 
supplied with each machine. 

The machine can be fitted with the maker’s 
cylinder drive, in which a cylinder is geared 
to the main carriage axle round which it is 
pivoted, a counterweight being used to press 
the cylinder into contact with a hand- 
guided drive. With this arrangement the 
machine is driven by the tracer wheel in 
contact with the cylinder, the wheel running 
along the top to give transverse movement 
whilst rotation of the cylinder gives longi- 
tudinal movement. 

For use when it is required to guide the 
machine from a drawing @ light projector 
can be coupled directly by means of a chain 
to the drive spindle. With this arrangement 
steering of the wheel is effected by turning 
the projector tube. The projector throws the 
outline of an arrow on the drawing and, when 
the projector is movi d by hand, the line of the 
drawing is followed with the arrow. A centre 
cross line is projected across the arrow to 
facilitate turning at a corner. With this 
drive straight cuts either longitudinally or 
transversely can be made without the tracer 


wheel resting on the table, and oblique 
straight cutting is done with a roller attach- 
ment fitted to the projector tube. This roller 
attachment engages a straight bar guide, 
which can be clamped in any required 
position. When it is required to cut circles, 
a graduated radius bar can be attached to the 
end of the projector with its centre clamped 
in the template carrier. To fit other forms of 
drive to the machine the cylinder is swung 
around the live axle to rest at its rear. 

The firm’s “ F.C.” non-backfiring burner 
fitted on the machine has a separate body 
with cam-controlled plunger-operated valves, 
coupled up by flexible tubing to the burner 
head. These burners are available for 
acetylene only or for coal gas, propane or 
butane. The burner head can be rotated in 
its holder for bevel cutting and a graduated 
angle plate facilitates setting to the required 
angle. One or more burners can be fitted 





FiG. 18—-OXYGEN CUTTING MACHINE—HANCOCK 


with unit control for simultaneous operation. 

The main control panel to the left of the 
tracer has starting, stopping, reversing and 
magnet switches; a light projector switch 
and an oxygen pressure gauge are also 
fitted, giving working pressure. A second 
switch box giving dual control is fitted to the 
end of the top carriage. Oxygen heating and 
cutting and fuel gas control is duplicated, one 
lever being adjacent to the tracer, the other 
at the end of the top carriage. Other controls 
include brakes for carriages and adjusting 
screws for disengaging the cylinder from the 
tracer drive wheel when this kind of drive 
is fitted. 

A standard wooden table is supplied with 
removable aluminium ply top for use with 
“No. 1” hand guided drive of the machine. 
An alternative template table, which can be 
supplied mounted on rollers to run the length 
of the machine, is slotted to take standard 
template fixing screws, and clamps are pro- 
vided to lock the table in any position. 
When cylinder drive is fitted an adjustable 
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centre for circle cutting as well as a straight 
guide for straight cutting can be clamped jn 
the slots in the table. 


INTERNATIONAL CoMBUSTION, Lip. 

Boiler units for the British Ele tricity 
Authority’s Drakelow power station,* em. 
bodying the most advanced steam operat. 
ing conditions for electricity generation jp 
Great Britain, are shown in model form h 
International Combustion, Ltd., 19, Woburp 
Place, London, W.C.1. 

When complete this boiler plant wi!! com. 
prise four units,.each designed to ev: porate 
515,000 lb of steam per hour at a pressure 
of 1550 lb per square inch and a tempcrature 
of 1060 deg. Fah., unit-coupled to a turbo. 
alternator of 60MW capacity. 

The furnace is designed for low-grade 
Midland fuels having a gross calorific 
value of 8770 B.Th.U. per pound with 
21-5 per cent ash and 14 per cent total 
moisture. The ash fusion tempcrature 
is low (2075 deg. Fah.) in a reducing at- 
mosphere, and the extremes of low ash 
and high steam temperature have necegs- 
itated careful consideration of the furnace 
design. The plant is intended for two-shift 
operation with an availability 
of fourteen months with on. 
load cleaning only. 

These boiler units as shown 
in model form illustrate the 
radiant boiler design, used 
with a large combustion chamb- 
er, completely water cooled by 
close-pitched bare tubes and 
arranged for corner pulverised 
fuel firing. There is no screen 
of boiler tubes in front of 
the superheater, although the 
rear wall tubes form a throat 
above which the secondary 
pendant superheater is located. 
The primary superheater is 
a horizontal unit arranged 
for downward gas flow ; after 
passing through it the gases 
rise through a vertical pass 
before turning downwards 
through the economiser to 
the air heater. The whole 
of the boiler and superheater 
unit is suspended from a 
rectangular structure and is 
completely free to expand 
downwards. 

The coal pulverising plant, 


which is also included on 
the model, consists of four 
““L.M.16” mills for each 


boiler, each mill discharging 
to one burner nozzle in each corner of 
the furnace. 


EncuisH Exvectric Company, Lop. 

Among the new products exhibited by the 
English Electric Company, Ltd., is a 1200A 
high rupturing capacity cartridge fuse link, 
which has been A.S.T.A. certified to B.S. 
88 : 1947 for category of duty ‘‘ 440 AC5” 
which represents a rupturing capacity of 
35MVA. 

Another exhibit (Fig. 19) typifies the 
company’s new design of control and relay 
cubicle, which is built on the unit system 
from standardised parts. This “unit” 
design of cubicle is a complete breakaway 
from the traditional welded construction from 
all aspects of manufacture and assembly. 
Instead of the frame, side and front panels 
being welded together, they are designed to 
form a bolted construction. 

The shell comprises six separate com- 
ponents—a front panel, two side panels, 4 

* Tue ENGINEER, February 22, 1952 
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door frame, door and roof; with the ex- 
ception of the roof, they are of folded con- 
struction, making for rigidity and strength. 
Along the folded edges and spaced at regular 
intervals are a series of punched holes on 2in 
centres. These holes, besides being used for 
bolting the main components together, form 
the foundation upon which the internal 
fittings are built up of rolled C-strips, which 
may be used horizontally and vertically. 
Punched in the strip are 0BA clearance 
holes and holes for speed nuts, spaced on 
alternate $in centres. Thus, utilising the 
holes in the side and frontpanels, the 
C-strips can be run horizontally on 2in 
centres and from them additional strips may 





19—-CONTROL AND RELAY CUBICLE UNIT 
—ENGLISH ELECTRIC 


Fic. 


be mounted vertically on spacings that are 
multiples of }in. Thus the area can be fully 
covered and the internal fittings and wiring 
can be placed where desired. The cubicle, 
when assembled, is mounted on a plinth or 
kicking strap and has clean lines and a 
pleasing appearance. Control boards built 
up of these units can be supplied to conform 
to all normal arrangements—straight, horse- 
shoe, corridor, pedestal and wall-mounted. 
Because of their uniform appearance, cubicles 
may be added to existing boards or loose 
cubicles may be installed adjacent to an 
existing control board of these units. As the 
front panels are detachable, the circuit 
arrangement of any control board of these 
units can be altered without disturbing the 
adjacent cubicles. Additions to the internal 
fittings and extensions to the wiring circuits 
can be made very easily by fitting extra 
perforated steel strips. 


C. H. Jounson (Macuinery), Lrp. 


The contractors’ plant exhibited by C. H. 
Johnson (Machinery), Ltd., Adswood Road, 
Stockport, includes a new dumper with a 
14 cubic feet self-tipping and self-returning 
skip. Also shown is one of the firm’s “‘ Hylo- 
veyer” mobile conveyor, ramp and hopper 
combination units illustrated in Fig. 20. 

The booms on these conveyor units consist 
of standard head and tail sections with 6ft 
or 8ft long intermediate sections, and they 
can be supplied in a series of lengths from 
22ft to 48ft between centres. A tail section 
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of fabricated plate construction carries the 
driving unit, hopper and rear wheels. The 
drive unit carried on a platform of the tail 
section can be either an electric motor or 
a petrol engine, and it is coupled through a 
Hardy Spicer shaft and worm reduction unit 
to the conveyor belt drum shaft. The con- 
veyor belt is supported along the boom on 
troughed idlers, and a tensioning gear is 
built into the head section of the boom. 

The boom is elevated and supported by a 
self-contained unit mounted on wheels and 
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unit demonstrated is 17ft 6in wide and has 
been built for an aircraft company. An 
automatic traversing spray gun sprays paint 
continuously into this booth, which is fitted 
with an air-motor-operated mechanical 
scummer providing automatic continuous 
removal of the oversprayed paint from the 
surf.ce of the water in the special scum 
collection section of the water tank. 

In a booth such as that illustrated in 
Fig. 21, the return water from the screens 
and washing chamber falls into a small vee- 





FIG. 20—PORTABLE CONVEYOR—JOHNSON 


so disposed that approximately two-thirds 
of its length is on the discharge side. In the 
channel iron frame of the unit is a 5-ton 
hydraulic jack anchored between a support 
at the rear of the base frame and a lever keyed 
to the main elevating shaft spanning the 
frame of the support legs and wheels. The 
jack is operated by hand and, when the boom 
is at the required angle, a loose collar on the 
ram is locked in position against the hydraulic 
cylinder. When it is required to lower the 
conveyor the collar is unlocked and a relief 
valve in the hydraulic circuit is opened to 
control the speed of descent. 


ALFRED BuLLOwsS AND Sons, Ltp. 


The principal exhibit on the stand of 
Alfred Bullows and Sons, Ltd., of Walsall, 
is the company’s new range of “‘ Hydrovane ” 
rotary air compressors. Forming a background 
to the display is one of the company’s water 
wash booths for paint spraying shops; the 


shaped channel, the cross section of which is 
sufficiently small to give a high rate of water 
flow, which carries all paint particles with 
the water. This trough has an outlet of 
comparatively small area to the water tank 
at one end only, and this outlet is submerged 
so that its top is lin below water level. 
All entrained matter is forced out into the 
tank by the outlet without interference from 
the air flow. As the water is returned into 
one end of the tank only, it has a considerable 
momentum which is sufficient to cause a 
high rate of surface flow towards the far end. 

An extra section fitted at the end of 
the water tank remote from the return 
inlet, has a false bottom and no filter 
basket. The ‘momentum of tae water 
carries all floating material to this sec- 
tion, where it is held and compacted by 
an air jet. An automatic scuuming device 
fitted to the scum collecting section of 
the tank is operated by am air motor and, 
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by means of a series of buckets fastened to an 
endless belt, it continually collects and 
removes the floating paint deposit and 
discharges it into a suitable receptacle for 
disposal. 

The makers state that with this system 
the paint particles are not in the water for 
more than thirty seconds before they are 
carried into the scum section of the tank and 
isolated. Even if through neglect they are 
not removed for weeks at a stretch, the paint 
particles only sink into the false bottom, 
where they cannot re-enter the water circuit. 


NorRDBERG MANUFACTURING COMPANY 


The screening and crushing plant made 
by the Nordberg Manufacturing Company, 
of 19, Curzon Street, London, W.1, is being 
shown at the Fair for the first time. In 
addition to a new screen developed by the 
firm, the ‘‘ Symons ”’ plant exhibited includes 





FIG. 22—ROD DECK SCREEN—NORDBERG 


a 22in intermediate stone crusher, a vibrating 
bar grizzly and a rod deck screen. 

The new screen—known as the ‘“‘ Symons 
V” screen—is illustrated in Fig. 23, and 
its design differs widely from the more con- 
ventional types of vibrating and rotary 
screens. It consists essentially of a screening 
surface in the form of a vertical cylinder or 
drum which is simultaneously rotated and 
gyrated. The screen, which can be supplied 
with totally enclosed housing; is at present 
built in one size only, 3ft high and 12ft in 





Fic. 23—"*“V"’ 


SCREEN—NORDBERG 
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circumference, giving a total screening area 
of 36 square feet. Designed principally for 
one separation at fine mesh apertures, the 
screen is equally suited for working with 
wet or dry materials. Various kinds of 
bases are available to suit any existing or 
new plant arrangements. 

In this machine a cupped feed plate fitted 
with radial vanes is arranged a short distance 
below the upper edge of the drum. Material 
fed on to this plate is thrown out against the 
inner surface of the drum through the per- 
forated screening surface of which the under- 
sized material is thrown by the centrifugal 
force generated by rotation. The drive is so 
arranged that, in each rotation of the drum, 
it is gyrated fourteen times. Each gyration 
of the drum produces: an inward deflection 
of the material being screened to free the 
holes in the drum screening surface and allow 
the passage of undersized material. At each 
gyration of the drum 
the material held in 
it by the screen is 
deflected inwards and 
drops a short distance. 

When the machine is 
used for dry screening 
the natural fanning 
effect carries the fines 
floating in the air 


through the screen 
with the undersize 
material. When de- 
watering is required 


the centrifugal action 
results in a much 
dryer product, and 
when washing is de- 
sired the screen can 
be fitted with an in- 


ternal spray mech- 
anism. 
If wire cloth is being 


used for screening, it 
can quickly and easily 
be changed when 
required by unbolting and slipping back the 
outer cage. The cloth is then placed round 
the inner support cage of the drum and, on 
the outer cage being replaced and bolted in 
position, the cloth is automatically pulled 
to the proper tension. The screen can also 
be supplied with a ‘‘ Bee-Zee ” surface, which 
is made up of round or triangular stainless 
steel rods accurately spaced and assembled 
by welding. This type of screen is stated to 
give a high strength and long working life 
combined with accuracy and freedom from 
binding. 

The rod deck screen to be seen on the 
stand and illustrated in Fig. 22 has a 
screen surface built up of rods instead of the 
usual woven wire mesh or perforated plate. 
In this unit individual spring steel rods are 
sprung into place and held in position by 
moulded rubber spacers. This screening 
surface is especially adapted to handling 
feeds of wet, sticky and clayey ores on com- 
paratively small openings. Whilst the 
machine is particularly applicable for mine 
screening, it is also suitable for use where 
sizing is not confined to square openings. 

The screen is available in 3ft and 5ft 
widths, with lengths of 6ft and 8ft, whilst a 
totally enclosed housing is supplied as 
standard equipment. 


StELoon (InpusTRiIAL Fioors), Lrp. 


A simple and effective design of self- 
supporting unit wall for bulk material storage 
is being shown by Stelcon (Industrial 
Floors), Ltd., Clifford’s Inn, London, E.C.4. 
With these self-supporting units walls 
can be built up to any required length or 
shape without need for site preparation other 
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than normal surface levelling. The way 
units, of reinforced concrete,, are 2f', wide 
and they are made in four different heichts— 
3ft Gin, 5ft, 8ft and 12ft. The wall seciion of 
each unit is made integral with a heavy foot 
having a long “toe” portion projecting 
on one side and a shorter, deeper, ‘* heel” 
portion on the other side. 

In each height these storage wall ux its are 
made in two strengths and they «in be 
loaded against either or both sides. Qn» 
strength of unit is designed to retain 
materials with pressures up to 50} per 
cubic foot reposing at 36 deg. at ma imum 
surcharge. With the other type co: unit 
materials with pressures of up to 100 ib per 
cubic foot reposing at the same angle an be 
retained. 

Although the units are quite self-sup) orting 
the firm supplies special iron straps for use 
when arranging them at angles ai:| for 
intersections. Special mitred units ar: also 
supplied for use when it is required tv form 
curves or angles of less than 90 deg. 

Also to be seen on this firm’s staid are 
its steel plates for industrial floors. These 
plates, which are about 12in square, have a 
large number of lips stamped out and bent 
downwards. The lips form anchors project. 
ing at different angles from the lower surface 
and firmly lock the plates in the concrete 
bedding material. 


KeeLavite Rotary PUMPS AND Morons, 
Lrp. 


The range of high-pressure gear pumps 
made by Keelavite Rotary Pumps and 
Motors, Ltd., of Allesley, Coventry, has been 
extended to include units of up to 60 gallons 
per minute capacity at a continuous work. 
ing pressure of 2000 lb per square inch and 
running at speeds up to 3000 r.p.m. These 
pumps are of the maker’s “ GH ”’ series, and 
examples are exhibited on the stand at 
Castle Bromwich. 

One of the pumps is illustrated in Fig. 24. 
It is a single-stage gear unit with a special 





FiG. 24—BALANCED GEAR PUMP—KEELAVITE 


tooth form designed to prevent the building 
up of internal pressure between successive 
lines of tooth contact. The hydraulic 
balancing system employed to centralise the 
gears in the pressure casing is claimed to be 
so responsive that efficiencies of over 90 per 
cent. are obtainable under all loading con- 
ditions. 

The smallest pump in the series, that 
illustrated, has a capacity of 0-35 cubic 
inches per revolution, whilst the largest has 
a capacity of 5-6 cubic inches per revolution 
and a continuous working pressure of 2000 lb 
per square inch. All of the pumps are fitted 
with an integral belt drive adaptor, so that 
the drive can be taken to a pulley mounted 
directly on the pump driving shaft. This 
adaptor is necessary to prevent displacement 
of the gears, and consequent destruction of 
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the hyd aulic balance, through end or side 
joading of the driving shaft. The external 
drive si.aft is carried in an extension of the 
front cover and is connected with the gear 
shaft through a floating centre coupling. 
For mounting purposes the front cover has 
three holes and a grooved spigot, which 
facilitates the making of an oiltight seal with 
an “0” ring when fixing the pump on a 
tank. 


Jackson, Hpywoop anp Co., Lrp. 


Illustrated in Fig. 25 is one of the 
“Twin-O-Matic ” plastic moulding presses 
made by Jackson, Heywood and Co., Ltd., of 
Whitefield, near Manchester. These twin 





FiG. 25—TWIN MOULDING PRESS—JACKSON 


presses have platens arranged side by side 
and are so arranged that as one platen rises 
to the moulding position the other auto- 
matically lowers for the mould to be cleaned 
and reloaded whilst the other moulding is 
curing. Each platen has its own actuating 
ram and movements are controlled through a 
single operating valve. 
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Each of the rams of the machine illus- 
trated has a rating of 50 tons and a stroke of 
8in. It is fitted with electric hot-plates, 
13in by 154in in each section, and the 
maximum daylight between these plates is 
16in. The pump of the hydraulic system 
supplies fluid at 290 lb per square inch at 
low pressure and 2240 lb per square inch at 
high pressure, which is automatically exerted 
as the mould closes. 

Each press is fitted with automatic guards 
and the instruments include two automatic 
timing clocks, pressure gauge, four combined 
temperature indicators, and controllers and 
two pilot lamps. 


CRONE AND TAYLor, Lrp. 


The materials handling equipment in the 
outdoor section of the Fair at Castle Brom- 
wich includes the 6)ft ‘‘ Mammoth ” stacker 
for bulk materials, illustrated in Fig. 26 on 
this page. This machi.e, made by Crone and 
Taylor, Ltd., of St. Helens, Lancs, is a mobile 
unit, which can be towed to any required 
working position and prepared for operation 
in a short time. 

It is mounted on a rigid steel carriage 
fitted with pneumatic-tyred wheels and 
having a swivelling front axle with a strong 
triangular tow-bar. The foot of the steel 
framed boom of the machine is pivoted to 
the forward end of the carriage. Two 
hydraulic jacks at the rear of the carriage are 
coupled to the boom and through these jacks 
the boom angle can be adjusted in accordance 
with the height it is required to dump the 
material being handled. 

The carriage members support a large 
hopper, into which the material is deposited, 
and this hopper feeds down on to a conveyor 
belt running the full length of the boom. 
This belt is supported on troughing rollers 
along the boom and is driven by an internal 
combustion engine or an electric motor 
through vee belts or a roller chain. 

The 60ft machine is designed to deliver 
material to a height of 20ft when the boom 
is set at an angle of 18 deg. or 32ft when at 
an angle of 30 deg. The machine illustrated 
is receiving coke from a mobile shovel and 
delivering it to an elevated fixed screen. 


Joun Biackwoop Hong anv Co., Lrp. 


Together with examples of the rear dump 
‘“* Euclid ” trucks, the British-built model 200 
“ Carlisle ” heavy-duty road grader is being 
shown by John Blackwood Hodge and Co., 
Ltd., of 11, Berkeley Street, London, W.1, 
on an outdoor stand. This grader is built by 
the Distington Engineering Company, Ltd., 





FIG. 26—-MOBILE STACKING MACHINE—CRONE AND TAYLOR 
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and is powered by a Leyland six-cylinder, 
75 b.h.p. oil engine. 

The grader has a rigid fabricated steel box- 
section frame, the disposition of its total 
weight of 23,350 lb being so arranged that 
15,570 |b is carried by two pairs of rear wheels 
to give the maximum adhesion when working. 
All operations are effected through a 
hydraulic system and coatrolled from a group 
of levers in front of the operator’s seat. The 
manually operated steering gear is hydraulic- 
ally assisted. Eight forward traction speeds 
from 2-22 mp.h. t 19-3 m.p.h. are avail- 
able, with two reverse speeds of 3-22 m.p.h. 
and 4-43 m.p.h. 

The turntable of the machine is actuated 
by a hydraulic motor through a worm 
reduction gear and can be rotated through a 
full 369 deg. A 12ft blade of ‘‘ Firthag” 
wear-resisting steel is designed for a maaxi- 
mum operating pressure of 13,310 lb, and a 
hydraulically operated scarifier is also fitted. 

Another exhibit shown for the first time is 
a complete ‘ Carlisle” angledozing equip- 
ment for standard-gauge “‘ D.4 Caterpillar ” 
tractors. 


EneuisH STEEL Corporation, Lrp. 


Representative of the forgings produced 
by the English Steel Corporation, Ltd., is a 
hollow forged high-pressure boiler drum. 
Drums of this kind made by the firm range 
up to 42ft long and over 6ft diameter, with a 
forged weight over 120 tons. The drum on 
view, which is sectioned to enable it to be 
inspected, is 26ft long, 3ft 5in outside dia- 
meter and, when complete, weighs 12} tons. 

A range of crankshafts, press forged by 
the “R.R.” continuous grain-flow process, 
include a six-throw crankshaft with two 
throws in the “forged” condition, two 
throws machined and two throws sectioned 
and etched to show the grain flow. Amongst 
a group of highly finished drop forgings are 
discs for jet engines, and aircraft and com- 
mercial crankshafts ; another display covers 
laminated and coil springs for rail and road 
vehicles as well as torsion bars. 

A comprehensive display of engineers’ 
cutting tools includes twist drills, reamers 
(solid and expanding), taps, dies and chasers, 
gear cutters, hobs, broaches, milling cutters, 
drill chucks, lathe tools, files and hacksaws. 


RANSOMES, SIMS AND JEFFERIES, LTD. 


On one of its stands in the engineering 
section Ransomes, Sims and Jefferies, Ltd., 
of Ipswich, is showing the “ MG5” tractor 
and the range of farm implements developed 
for use with that machine; on another 
stand its well-known fork-lift trucks, electric 
platform trucks and electric tractor. 

The three fork-lift trucks shown have 
lifting capacities of 10 cwt, 20cwt and 
40 cwt respectively, and the smallest of 
these battery-operated vehicles is illustrated 
in Fig. 27. All of these trucks have rigid 
frames of rolled steel sections with a storage 
tank for the hydraulic system on one side 
and the battery on the other. The rear 
ballast weight bolted on to the frame serves 
to protect the battery and give extra rigidity 
to the structure. 

The front wheels are driven through a 
totally enclosed worm reduction gear and a 
heavy-duty spur differential gear, the final 
drive being through splined alloy steel shafts. 
Steering is efected by turning the rear wheels 
through an orthodox hand-wheel actuating 
a worm reduction gear. A fabricated lift- 
ing carriage runs on ball bearing rollers 
in the upright channel guides. 

The lifting and tilting motions are operated 
by separate control handles and hydraulic 
power for this purpose is provided by a vane 
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pump driven by a separate motor. Separate 
control valves for the motions are interlocked 
with the starter of the motor pump so that 
no current is used until it is actually required. 
The design of these valves is such that the 
load is always under control and movements 
of the lifting carriage can be arrested in- 
stantaneously at any desired position. By 
a compounding movement the lifting carriage 
is raised by heavy-duty chains guided over 
sprockets on the ram head. 

For travelling purposes a master controller 





FiG. 27—10-cwT CAPACITY © atti 
TRUCK—RANSOM 


is operated by a pedal whereby four speeds 
forward and reverse are obtainable. 

The “ENU8” electric truck shown on 
this stand has a capacity of 2 tons and is 
fitted with a low elevating platform, 5ft. long 
by 2ft 2in wide with a lift of 4}in. This truck 
has four-wheel steering, which gives it an 
outside turning radius of only 7ft 6in, whilst 
its laden speed is 4 to 5 m.p.h. 


Tue INCANDESCENT Heat Group 


This group includes the Incandescent Heat 
Company, Ltd., Metalectric Furnaces, Ltd., 
Controlled Heat and Air, Ltd., the Selas Gas 
and Engineering Company, Ltd., Thompson 
L’Hospied and Co., Ltd., and Metal Porce- 
lains, Ltd. Owing to the large size of the 
plant and equipment made by these asso- 
ciated companies they are showing models of 
typical installations at the B.I.F., to try to 
convey to industry the size and extent of 
products which normally cannot be exhibited. 
These models are made to scale and many of 
them have moving parts to show the process 
concerned and the operation of the plant. 

One of the models of the Incandescent 
Heat Company, Ltd., is of a producer gas- 
fired balanced hearth walking beam furnace 
having an output of 10 tons an hour. This 
forms part of a completely mechanised 
sheet rolling mill installed on the Continent, 
and such furnaces are equally useful for the 
heat treatment of a variety of products, 
including bars, packs, plates, springs, &c. 
Another model is of a gas-fired, radiant tube, 
refractory roller hearth furnace having an 
output of 1 ton an hour and designed for 
annealing, vitreous enameHing, &c. It in- 
corporates a gas conditioning plant for pro- 
ducing protective atmospheres as used in the 
bright heat-treatment of metals. The model 
shows a complete heat-treatment installation 
comprising town’s-gas-fired deep recuperative 
furnaces, mechanised quench tanks and 
cooling racks, the temperatures of the fur- 
naces and quenching media being auto- 
matically controlled and recorded by indi- 
vidual control panels. The work is handled 
by a fully motorised parallel lift six-fork 
charging machine. This particular model is 





THE ENGINEER 





May 9, 1959 


FIG. 28—COMPONENTS OF ‘**MULTI-ARC’’ CHUTE—B.T.H. 


mechanised and, by pressing a button the 
sequence Of operations is carried out con- 
tinuously, the furnace door opening, the 
charging forks entering the furnace and with- 
drawing, the furnace door closing and the 
charging machine moving along its track to 
the quench tank, charging and discharging 
the work from there and ultimately dis- 
charging the work on to the cooling rack. 

Metalectric Furnaces, Ltd., designs and 
manufactures a range of furnaces and 
equipment heated by electricity, in addition 
to steel melting furnaces and high-frequency 
induction heating equipment. It is showing 
a model of a three-phase-are, swing roof, tilting 
furnace for steel melting, &c. This furnace is 
complete with hydraulic control gear and its 
actual capacity is 4 tons per hour and the 
rating is 1500kVA. 

The Selas Gas and Engineering Company, 
Ltd., is showing a range of its gas burners 
and injectors, oil burners, bench muffle 
furnaces, &c., and Metal Porcelains, Ltd., 
finished vitreous enamelled samples applied 
to sheet steel and cast iron. 


BritisH THomson-Hovuston Company, Ltp. 


To meet the demand for interchange- 
ability of motors, the British Thomson- 
Houston Company, Ltd., Rugby, in common 
with other leading British manufacturers, 
has developed a new range of squirrel-cage 
motors with standardised fixing dimensions. 
This range of B.T.H. motors is designated 





FIG. 29—TOTALLY ENCLOSED FAN COCLED 
MOTOR WITH STANDARD FIXING—B.T.H. 
“KNB”; it covers machines from 1 h.p. 
to 20 h.p. and a typical example is shown as 

a working exhibit. 

As illustrated in Fig. 29, the motors are 
totally enclosed fan-cooled machines (except 
the smallest, ‘‘ KNB 183,” which is totally 
enclosed only). All the motors are foot 
mounted and comply fully with B.S. 168, the 
temperature rise being limited to 50 deg. Cent. 
with Class A insulation and 65 deg: with 


Class B, with ambient temperatures not 
exceeding 40 deg. Cent. 

The wire for the stator windings is insu. 
lated with ‘‘ Thermex,” a synthetic resin 
enamel of the polyvynil acetal class. The 
rotor is of cast aluminium, the bars, end 
rings and fans being cast in one piece. Ball 
bearings are fitted in the end shield at the 
non-drive end and roller bearings at the drive 
end, except on the smaller motors, which 
have spring-loaded ball bearings at both 
ends. Above 3 h.p. the motors are supplied 
with six terminals for star-delta starting, 
but below 3 h.p. the motors are built for 
direct starting. The terminal box is mounted 





FiG. 30—-A.C. CONTACTOR STARTER—B.T.H. 


on the left-hand side of the frame (looking 
at the driving end) and the box can be fitted 
so that the outlet points in any one of four 
directions, either horizontally or vertically. 

To represent the company’s control equip- 
ment there is a large high-voltage reversing 
contactor, such as would be used in the 
stator circuit of a 2370 h.p., 6-6kV slip- 
ring mine winder motor. For the control 
of smaller machines (squirrel-cage motors 
up to about 35 h.p.) the company makes a 
range of ‘‘ DOC” contactor starters, one of 
which, type “DOC 402” (Fig. 30), is 
exhibited. It is suitable for motors of 30 h.p. 
and 400V. Like the other starters in the 
same range, it incorporates “* Multi-are ” 
chutes of the company’s recent design, 
which, by controlling the arc gases and 
vapours, increases the contactor’s breaking 
capacity. An exploded view of one of the 
are chutes is reproduced in Fig. 28. 


(To be continued) 
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Cavitation Mechanics in the Design of 
Hydraulic Equipment 


JAMES CLAYTON LECTURE 
By PROFESSOR ROBERT T. KNAPP, Ph.D.* 
No, I1I—(Concluded from page 596, May 2nd) 


The object of this James Clayton Lecture, presented to the Institution of Mech- 
anical Engineers on April 18th and here abstracted, is to outline the various charac- 
teristics of the cavitation phenomenon and to point out in general how this knowledge 
may be used to alleviate and, in some cases, to eliminate the losses due to damage 
of materials and decrease in performance of hydraulic equipment. It is shown 
that difficulty with cavitation is encountered over the entire field of hydrodynamics, 
but that, although the manifestations may appear to differ widely, they can usually 
be understood on the basis of present concepts of the mechanics of cavitation. It is 
found that such understanding usually brings with it suggestions of methods for 
lessening or eliminating the difficulty. The first part of the lecture, mainly descriptive 
of the California Institute of Technology high-speed water tunnel, is omitted. 


Design IMpPLIcATIONS 


_ discussion has obviously been growing 
more and more specific ; in fact, in the last 
few sections the implications regarding 
design of hydraulic equipment are quite 
clear. In the remaining sections an attempt 
will be made to apply more of these con- 
cepts of the mechanics of cavitation to the 
general principles of hydraulic design. In 
some of this discussion the author feels 
that he will be venturing out on very thin 
ice. It is hoped that if any major cracks 
appear, he will be able to reach solid ground 
again before he gets a ducking. 

Prevention of Cavitation in Hydraulic 
Equipment.—The sure way to prevent cavi- 
tation in hydraulic equipment operating 
under critical flow conditions is to avoid any 
changes of velocity either in magnitude or 
direction, and to eliminate all fluid friction 
losses. This exaggerated statement is made 
to emphasise the fact that it is impossible 
to design a useful hydraulic machine without 
some danger of cavitation if the operating 
conditions are made sufficiently severe. 
Most hydraulic machines depend for their 
action on changing the velocity of the 
liquid. If that cannot be done then the 
machine cannot operate. Thus the prevention 
of cavitation must be concerned primarily 
with finding out just how much the velocity 
of the liquid can be changed without reducing 
the local pressure to or below the vapour 
pressure. Now a change in velocity, as 
accomplished by a guiding surface which 
is inclined toward or is concave to the 
direction of flow, has been seen to produce 
an increase rather than a decrease in pres- 
sure, and hence is not the cause of cavitation 
at that point. However, if its use demands 
that it be followed by a portion of the 
guiding surface which is turned away from 
or is convex to the direction of flow, then 
it may be the real cause of cavitation even 
though the cavitation zone is on the second 
portion of the surface. 

One thing that should be borne in mind 
is that centrifugal pumps and _ turbines 
depend for their operation upon a change of 
momentum of the fluid that flows through 
them. However, the local pressure on 
critical surfaces is determined not only by 
the total momentum change, but also by the 
local radius of curvature. It is, of course, 
possible to design an infinite number of 
passages with different radii of curvature, 
all of which will produce the same total 
momentum change. Another fact which 
should be remembered is that the centre- 
line of a guiding vane may be designed to 
have ideal curvatures for the prevention of 
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cavitation, but still the vane may cavitate 
badly if its cross-section is not properly 
designed. Too sharp a radius of curvature 
from the leading edge to the point of maxi- 
mum thickness can prevent the realisation 
of the potentially good performance of a 
well-designed centre-line. One practical 
difficulty in the design of cavitation-resis- 
tant pumps, turbines, propellers, &c., is 
that none of these machines operates all 
of the time under its best performance 
conditions. Each one must work satis- 
factorily under a range of lower and higher 
loads. Thus the angle of approach of the 
liquid to the guiding surface must vary. 
To meet these conditions it is necessary to 
choose a guide-vane profile that will have 
the smallest variation of the minimum 
pressures over this range of angle of approach. 
If a profile is chosen that is sensitive to 
variations in angle of attack, then there is 
danger of serious cavitation in a part of 
the operating range, even though the 
cavitation performance may be very good 
for operation at the design load. 

In the consideration of the cavitation 
performance of various types of hydraulic 
machine, there are inherent differences in 
the adaptabilities of these machines for 
satisfactory operation under off-design con- 
ditions. The usual type of centrifugal 
pump has no adjustable guide surfaces. 
Thus it is the least adaptable to variations 
in operating conditions. The Francis tur- 
bine has a set of adjustable guide vanes 
just upstream from the runner. . They 
increase considerably the adaptability of the 
machine to variations in operating conditions. 
The Kaplan turbine not only has similar 
adjustable guide vanes in the casing, but 
also has adjustable runner blades. Therefore, 
it has the greatest adaptability to changes 
in the conditions of operation. For this 
reason the skill required to design a machine 
well adapted to cavitation-free operation 
over a wide range of conditions is greatest 
for the centrifugal pump. The operator 
can compensate, at least in part, for mistakes 
in the original design if he has one set of 
adjustable guide vanes in his machine, and 
can accomplish even more in this direction 
if he has two sets. 

The hydraulic designer can profit greatly 
from a study of the pressure distribution 
on the many airfoil profiles for which measure- 
ments are available. For fixed guide vanes 
the aerodynamic data are directly applicable. 
For the calculation of K; care must be taken 
to use the correct Reynolds number and to 
make allowance for interference effects. 
Moving guide vanes are another matter. 
They can be divided into two broad classes : 
those operating at constant stream pressure, 
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and those in a variable pressure field. The 
free stream propeller, that is, the ship’s 
propeller, is typical of the first class. In 
this and similar applications aerodynamic 
data can be used quantitatively. The 
direct application of aerodynamic pressure 
distribution data to moving guide vanes 
operating in a variable pressure field is 
another matter. Airfoil data are obtained 
experimentally in constant pressure flows. 
The technique for extrapolating to variable 
pressure flows is not clear; hence for the 
time being, such data can be used most 
profitably in a qualitative manner. Moving 
guide vanes of this kind are typical of the 
runners of hydraulic turbines and centri- 
fugal pumps. In such machines there are 
many other complicating factors such as 
mutual interference between the vanes, 
interference between the vanes and the 
shrouds, and last, but by no means least, 
variations due to the flow being definitely 
three-dimensional. Although these compli- 
cations make it impossible to calculate the 
details of the pressure distribution on vanes 
of hydraulie machines, they do not prevent 
the application of the general principles 
which have become clear from the study of 
the cavitation process. A few such con- 
clusions will now be enumerated :— 

(1) In most hydraulic designs it is pos- 
sible at an early stage to estimate both the 
average pressure and the average velocity 
at all cross-sections of flow. The cavitation 
parameter calculated from these estimates 
will serve to indicate the danger zones in 
the design. It will be found that these 
zones are not always re~tricted to the mini- 
mum pressure regions, but may sometimes 
occur where the pressure is relatively high, 
provided that the velocity is likewise high. 

(2) The leading edges of all guiding sur- 
faces should be examined for all required 
conditions of flow, particularly those which 
may result in an angle of attack that deviates 
markedly from the optimum. In this 
connection a second glanee at Fig. 14 is 
illuminating. The N.A.C.A.—4412 is a 
relatively thick vane, so its cavitation 
parameter for the optimum angle of attack 
is 0-7, a moderately high figure. However, 
for a positive angle of attack of 10 deg. 
this increases to 2-5 and for —10 deg. it is 
about 3-1. The latter is about four-and- 
one-half times the parameter for the opti- 
mum conditions. Consider the behaviour 
of this vane in a relatively high-pressure 
flow, as for example, if it were used as the 
casing tongue in a centrifugal pump. Assume 
the absolute pressure of the fluid, measured 
in feet, is 100. At the optimum angle of 
attack this vane would not cavitate until 
the velocity exceeded 96ft per second. 
If the angle of attack were changed to 
—10 deg., cavitation would begin when the 
velocity reached 45ft per second. 

(3) For moving guide vanes operating 
under critical cavitation conditions, the 
load on the low-pressure side should be 
kept small. As the flow cavitation para- 
meter increases, the load on this side of the 
vane may be increased. 

(4) Guide vane curvature should be 
watched carefully in all critical regions. 
Discontinuities in slope are very serious. 
Although the effects are less marked, dis- 
continuities in the radius of curvature 
produce pressure disturbances even though 
the two sections of the curve are tangential. 
It is probable that discontinuities in the rate 
of change of curvature, that is, the second 
derivative, also produce undesirable dis- 
turbances, but they should not be as serious 
as the other two. Although discontinuities 
in slope may be detected easily, the eye is 
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not a good judge of discontinuities in radius 
of curvature or rate of change of curvature. 
For example, consider two noses for a 
cylindrical body, one an ogive and the 
other an ellipsoid. Assume that each is 
one calibre long. The ogive (1-3 calibre) 
cavitates at about K;=0-42. The ellipsoid 
(axis ratio of 2) cavitates at about K;=0-33. 
To the eye the ellipsoidal nose appears 
blunter and certainly has the larger volume. 
However, its cavitation resistance is con- 
siderably better. At the same time it is a 
physically stronger section and more easily 
manufactured. 

(5) The surface roughness, if its scale 
approaches or exceeds that of the laminar 
boundary layer, will probably cause local 
cavitation on an otherwise cavitation-free 
surface. 

Prediction of Cavitation Performance from 
Laboratory Tests.—The above items are 
concerned primarily with questions of design. 
An additional comment may be in order 
with regard to the testing of hydraulic 
machinery to determine its cavitation charac- 
teristics. During the discussion of the 
mechanics of cavitation, the effects of varia- 
tions of both size and velocity were con- 
sidered. It was seen that there was some 
experimental evidence to indicate that, for a 
given geometrical configuration, the relation 
expressed in equation (4) holds for variations 
in both pressure and size, and that therefore 
it might form the basis of an empirical 
method that could be used tentatively for 
predicting the effect of changes in scale. 
One of the serious questions which arise in 
connection with the laboratory testing of a 
small-scale model of a large hydraulic 
machine such as a pump or turbine, is con- 
cerned with the prediction of the cavitation 
performance of the large machine from the 
laboratory test results on the small one. 
At first sight it might be concluded that it 
would be impossible to use equation (4) 
to make this extrapolation, since it would 
seem necessary to know the value of Kp. 
In many cases it might require a prohibitive 
amount of time and effort to determine 
the pressure distribution experimentally. 
In the model tests it is quite easy to deter- 
mine the operating conditions at which 
cavitation commences, but the measure- 
ments do not necessarily give a clue as to 
the point within the machine at which the 
cavitation is occurring. If investigation 
showed the cavitation to be located on a 
fixed guide surface, the extra work required 
for the installation of a series of piezometer 
openings might be justified. On the other 
hand, if, as is common, the cavitation first 
occurred on one of the moving guide sur- 
faces, the experimental difficulties would be 
magnified greatly. 

A further examination of the proposed 
method of extrapolation shows that there 
is a simple alternative. If similar tests can 
be made at two different operating condi- 
tions, but with the identical liquid, the 
results may be expressed in the two parallel 
equations :— 

C=(Kp—Ka) . V(4,V;) 

C=(Kp—Kes) . »/(d2V 2) 
where d and V are characteristic dimensions 
and velocities for the twotests. The test 
conditions should be chosen to give the 
maximum difference between d,V, and d,V, 
that is consistent with good test accuracy. 
In these two expressions the two unknowns 
are C and Ky. If C is eliminated, the fol- 
lowing expression is obtained for K, :— 

Kyp= Ka: V(dVi)—Ker - V(ds0) 
Vv (4,V,)—vV/ (4,V 2) 

Obviously, the required variation in the 
/(dV) may be obtained by varying either 
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the size of the model or the velocity of the 
flow. With K, determined in this manner 
the way is clear for the prediction of the 
cavitation performance of the prototype. 
Before this final step is taken, however, it 
would be well to consider whether or not 
the pertinent characteristics of the proto- 
type liquid can be expected to be the same 
as of the liquid used in the laboratory. If 
the constant C, determined from the two 
laboratory tests, is used directly to predict 
the K, value for the prototype machine, 
it implies that the two liquids are identical. 
This assumption is probably acceptable if 
the values of K,, and K,, differ only slightly 
from that of K,, or if there are physical 
measurements available to confirm the 
similarity of the two liquids. However, 
as previously pointed out, most natural 
water supplies probably contain a sufficient 
number of. large nuclei for cavitation to be 
expected to appear when the pressure 
reaches that of vapour pressure. If the 
values K,, and K,, differ appreciably from 
that of K>, it is implied that the laboratory 
water supply does not contain the normal 
concentration of large nuclei. Thus the 
more conservative method of extrapolation 
to the field operating condition would be to 
assume that the machine will cavitate at 


- 

Effect of Cavitation on Performance.— 
Little can be added to the statements in 
the introductory paragraph concerning the 
effects of cavitation on the performance of 
hydraulic machines. The typical effects 
which accompany the onset of cavitation are 
loss of efficiency and decrease of power 
output or head produced. These are the 
effects that would be expected from local 
cavitation, as it acts to increase the resis- 
tance in the passages and to decrease the 
change in angular momentum produced by 
the rotating element. As cavitation develops 
more fully the performance of the unit 
completely breaks down. There seem to be 
two possible explanations for this break- 
down. If the machine is poorly designed 
as regards cavitation, it is probable that, as 
cavitation develops, the volume occupied 
by the cavities originating at the guiding 
surface decreases the useful area of the 
passages to such an extent that it effectively 
limits the flow. In this case the average 
pressure in the main body of the stream 
at this cross-section may be considerably 
above the vapour pressure. Under such 
conditions the breakdown performance of the 
machine could be improved by the employ- 
ment of better vane cross-sections and angles 
of attack. 

The second explanation for the perfor- 
mance breakdown would apply to a machine 
having a very good design. In this case the 
average pressure at a given cross-section 
would approach closely that of the minimum 
pressure on the guiding surface. Under 
such conditions, as cavitation develops the 
pressure in the entire stream may drop to 
vapour pressure. Vapour bubbles would 
then form, not only on the guiding surface, 
but also throughout the cross-section, and 
their volume would be limited only by the 
pressure differential available to cause vapori- 
sation. This sets an absolute limit for the 
performance of the machine. Even for a 
perfect design there would be, for each 
system pressure, a certain rate of flow at 
which this performance limit would be 
reached. 


CAVITATION DAMAGE 


This lecture has been confined to the 
consideration of the mechanics of cavitation ; 
questions of the relative resistance of 
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materials to cavitation damage have beep 
specifically excluded. In the present state 
of knowledge concerning the hydrodynamics 
of cavitation damage, there is little that 
can be said, even tentatively, with regard 
to design trends that might be expe:ted to 
decrease the amount of damage if a maching 
must be operated under cavitating condi. 
tions. One or two general remarks may be 
made, primarily for the purpose of stimulat. 
ing thought and discussion. 

With our present understanding ©! the 
cavitation process, the most plausible cause 
of cavitation damage seems to be the high 
Jocal ‘pressures which occur at the com. 
pletion of collapse of a cavity due to the 
“ water hammer ” effect, that is, the storing 
of the kinetic energy as elastic compression 
of the liquid. Lord Rayleigh’s calculations 
of this collapse pressure show that it varies 
as the three-halves power of the cavity 
diameter and the square root of the system 
pressure. For a given velocity in a specific 
liquid the average cavity dimension probably 
varies with the lateral dimension of the 
cavitation zone. It has been seen that this 
dimension is relatively large for blunt bodies 
with high K; values and decreases as the 
cavitation resistance increases. Also, the 
fact that cavitation occurs at a relatively 
high value of K means that the collapse 
zone will be at a higher pressure than it 
would be if the surface had a better shape 
and, consequently, a lower K;, value. All 
of this points to the conciusion that a well- 
designed machine which has a low K, 
value will probably be subject to less cavita- 
tion damage than will a similar machine 
having a high K; value, even though both 
machines are operated at approximately 
the same degree of cavitation. This is fortu- 
nate, if true, because it implies that the 
design which would be the most effective in 
preventing cavitation should also, if operated 
at the same load but under cavitating con- 
ditions, be expected to show the minimum 
degradation of performance and the least 
amount of cavitation damage. 

There has been considerable speculation 
concerning the scale effect, that is, the effect 
of absolute size, on cavitation damage. 
This is an even more complicated subject 
than the effect of scale on the inception of 
cavitation. It will be remembered that 
earlier in the paper, when this effect was 
discussed, it was pointed out that there 
were two independent elements involved: 
the geometry of the flow, and the properties 
of the liquid. Since as yet it is not definitely 
known what are the pertinent properties of 
the liquid, all statements regarding the 
effect of scale on the inception of cavitation 
must be considered speculative. The situa- 
tion is even worse in the case of cavitation 
damage. Another element has to be con- 
sidered, that is, the properties of the material 
that is being damaged. 

It has been the author’s expressed opinion 
for some time that a rational study of 
cavitation damage cannot be made until a 
good working knowledge of the mechanics of 
cavitation is available, since it will be diffi- 
cult to understand the reaction of a solid to 
a known external force system. It would 
appear that such time is approaching. The 
present state of knowledge of the mechanics 
of cavitation, although far from complete, 
is beginning to form a consistent picture, 
and may now be adequate to justify pre- 
liminary investigations of the inception of 
cavitation damage. 

slidlibiediabit 


Tuse Investments, Ltd., states that Mr. R. D. 
Young has been appointed a director and general 
manager of TI (Export), Ltd. 
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No, V—(Concluded from page 604, May 2nd) 


N Friday afternoon, April 4th, the first 
paper presented and discussed was : 


FRICTIONAL RESISTANCE OF SMOOTH 
PLANE SURFACES IN TURBULENT FLOW 
—NEW DATA AND A SURVEY OF EXIST- 
ING DATA 


G. Hueues, D.Sc., Ph.D. 
SuMMARY 


The paper gives the results of new experiments 
on the frictional resistance of smooth plane surfaces 
in turbulent flow. A comprehensive survey is also 
given of existing data. 

It is shown that all results, old and new, conform 
to a consistent picture when account is taken of the 
effect of the length/breadth ratio of the planes. 
There is no single friction line, but a family of lines 
varying with the length/breadth ratio. A line for 
wro value of this ratio, corresponding to two- 


dimensional flow, is approximately established for ~ 
This , 


Reynolds numbers from 0-1 to 10 million. 
line is generally lower and of steeper slope than 
previously proposed lines. An upper line corre- 
sponding to a large value of 1/b is also proposed over 
the range of Reynolds number from 1 to 100 million. 
This line is considerably higher than the line for 
lb=0 by an approximately constant ratio in the 
overlapping range from Rn=1 to 10 million. 

No formule for these lines are proposed at this 
stage. It is hoped to carry out certain check 
experiments and to extend the range of Reynolds 
number before final preposals are made. 


Discussion 


Professor E. V. Telfer: The table showing 
the essential particulars of the planes tested 
and other relevant data should be a model 
to all research workers who hope to have 
their work used by readers of their papers. 
Many of the conclusions I arrived at more 
than twenty-five years ago are now endorsed 
by Dr. Hughes. It shows that, although 
Teddington may choose to neglect the work 
of independent investigators, eventually 
fate catches up with them. 

Many research workers continue to work 
in terms of Reynolds numbers ; fortunately 
William Froude never allowed his own work 
to be influenced by Reynolds, and saw no 
bogey in his 50ft planks being extrapolated 
to a length of 300ft. Then R. E. Froude 
said let us consider how much the total 
resistance of the model exceeds that of the 
ship. There is no great gap between the 
specific resistances of the model and the ship. 

Reynolds restricted the use of his term to 
illustrate pipe flow, and I think Lord 
Rayleigh said here is a Reynolds number 
which will also apply to plank flow. The 
Reynolds number as such has no positive 
meaning, but I suggest that if we turn the 
Reynolds number upside down we have a 
very definite and simple meaning to it. Any 
deduction of the frictional resistance of a 
plank or a pipe by dimensional reasoning 
always gives the simple statement that the 
resistance increases with increase of viscosity. 
There are no normal cases where the resist- 
ance decreases with increase of viscosity. 
I ask Dr. Hughes to continue to think in 
terms of relative flow viscosity and not think 
in terms of Reynolds number. There is 
quite a difference, and appreciation of the 
outstanding facts in this problem will be 
hastened by thinking correctly rather than 
by still thinking the subject is prohibitively 
difficult because of the huge gap which is 
ie, to exist between the model and the 
ship. 

there is a good case for continuing the 
work on pontoons with the greatest possible 
length and width, and I hope that Dr. 
Hughes will not follow the William Froude 
tradition in trying to get down to pure 


frictional resistance, but will adopt the R. E. 
Froude tradition of investigating the reduc- 
tion of total specific resistance as each 
geometrically similar pontoon is studied. 
Both are identical solutions, but I think the 
second method is likely to present the least 
experimental difficulties. 

Professor A. M. Robb: There is nowhere 
in the literature of naval architecture any 
rational statement of the case for turbulence 
stimulation. So why was. it essential, in 
the work now described, that the flow should 
be fully turbulent? The record of two 
experiments by Reynolds suggests that there 
is laminar motion at the fore end of any body 
in a fluid, followed in any ordinary lengths 
by a region of turbulent motion when the 
local value of Reynolds number has reached 
the appropriate figure. 

The primary purpose of any model experi- 
ment is the determination of the residuary 
resistance. How does turbulence stimulation 
come into that matter? The frictional 
resistance of a plane of the length of the 
ordinary model is a directly determinable 
quantity. If the experimental method is 
valid, the residuary resistance of the model 
is directly determinable without introducing 
any artificial condition. How does it help to 
explain the cause when your calculated 
frictional resistance in the ordinary way, 
without any additions, is greater than the 
total measure of the resistance? I suggest 
that if part of the energy put into turbulence 
stimulation was redirected we might get 
nearer to solving a problem much more 
complicated than we have been led to believe. 

Mr. W. C. S. Wigley: I wonder whether 
practically we shall get any advantage to 
correspond with the great amount of labour 
involved. One can get an approximate 
correction from the model of a ship in the 
way Froude did, by the Schoenherr-Froude 
formula, but if we try to get any closer than 
those we find ourselves up against innumer- 
able difficulties because, in the ingenious 
method which Froude devised for correcting 
for difference of scale between model and 
ship so many assumptions are made, each of 
which will cause an error in the final result 
of perhaps 1 or 2 per cent, and the total 
must mean that any correction based on 
simple plank experiments cannot be physic- 
ally accurate. 

Froude took the frictional resistance as 
standard and measured the wave resistance 
in the tank. The point at the moment is 
that the equations which govern -frictional 
resistance have not yet been solved even to a 
first approximation for any speeds which are of 
practical use, but we have got a first approxi- 
mation to wave resistance. It follows that 
the ideal method of correction now would 
be to take the model results, knock off the 
wave resistance and arrive at the frictional 
resistance. We cannot do that, but we can 
calculate the wave profile and estimate the 
resistance corresponding to it and so get the 
frictional resistance. 

Mr. H. Lackenby: The paper is very 
timely, when the whole question concerning 
skin friction as between model and ship 
appears to be in the melting pot, and there 
are many differences of opinion as to which 
is the best skin friction line to use. 

In the series of tests carried out at the 
N.P.L. on the surface friction of plane 
surfaces very great care has been taken to 
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obtain accurate measurements. Neverthe- 
less, the determination of the true turbulence 
friction data from the tests is a difficult 
method of experimentation. One of the 
main difficulties appears to be to stimulate 
a natural turbulence, and it appears that 
turbulence can be under-stimulated or over- 
stimulated. 

The choice of which part of the curve 
corresponds to natural turbulence seems to 
be to some extent a matter of conjecture. 
Probably Dr. Hughes has chosen the right 
part of the curve; but added weight would 
have been given if steps had been taken to 
ensure that the flow was turbulent, or to 
examine the laminar area at the further end. 
If laminar flow had been measured, it should 
have been possible to correct the results 
to correspond to the fully turbulent state, 
because one of the things we are sure of in 
this work is the resistance to laminar flow. 

One of the main points stressed throughout 
the paper is that planes of different 1/b 
ratios will have resistance lines at different 
levels, and that this is so is evident from the 
results. 

Mr. W. Muckle: Dr. Hughes has proved 
that the influence of 1/6 ratio in tank work 
is important, and when dealing with geo- 
metrical similarity I should like to ask 
whether the breadth /thickness ratio would be 
likely to have any influence on the results, 
and does one take the 1/b ratio equal to 
nothing in applying these results to ship 
form ? 

I think the question of extrapolation is 
important and that there is a big step 
between the ship and the model. I ask how 
Dr. Hughes has extrapolated his curve to 
the higher Reynolds number ? 

I feel that great benefit might result . 
from experiments of totally submerged 
three-dimensional bodies, and comparing 
the results with plank results of the same 
area, and trying to establish what addition 
to resistance is required for form. 

Dr. J. F. Allan: To-day we are trying to 
get a clearer picture of what is happening 
as between the model and the ship, and I 
think it fair to say that we have accepted 
the Froude picture over a long period and 
have not dug very deeply beneath it. 

The question of changing the basis of 
calculation has been discussed at the inter- 
national conference and it has been agreed 
in principle that we should depart from the 
existing Froude method, and facts are 
emerging which show that there is a strong 
case for such action. Reference has been 
made during this series of meetings to the 
high performance of modern ships, due 
probably to the smooth surfaces of those 
ships as compared with pre-war ships. But 
no ship is so smooth that it has not a rough- 
ness effect over absolute smoothness. 

Such results as are available are from the 
power end, whereas we are arguing about the 
resistance end and the scale effect of a pro- 
peller to turn things round the opposite 
way. It is clear that we must adopt a more 
scientific basis for interpreting the resistance 
of the model in terms of the ship. Unless 
we do that with accuracy I do not think we 
are justified in leaving our existing system. 
For the practical shipbuilder the Froude 
method has been entirely satisfactory for 
the prediction of ship power. So that before 
we drop the Froude method we want to be 
certain we are adopting a method which will 
give us a definitely clearer appreciation of 
the detail of the various elements of resist- 
ance of the ship. 

The paper devotes quite a lot of space to 
showing that the 1/b effect is clearly demon- 
strable in plank work. Personally,:I am 
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inclined to Mr. Lackenby’s opinion that, so 
far as the ship is concerned, we are interested 
only in the case where there is no large effect. 
We want a turbulence friction line with 
edge effect in applying it to the ship, and 
should then make allowances for the form effect 
of the ship. In aeronautical work they are 
calculated ; there are standard calculations 
for standard forms, and I think that is the 
right line of approach in ship work. 

We have to consider scale effect, and the 
theoretical approach indicates that there is 
quite a material scale effect. 

The Rev. R. T. Shiells: Dr. Hughes’s 
work in skin friction, using models of very 
small beam, is of great interest to me, for I 
am engaged in determining skin friction under 
conditions of considerable beam. 

There is a practical point about edge 
effect. It would appear that the keel edges 
of the vertical planes were rectangular. 
Does that mean that two relatively sharp 
edges were left in place of the normal semi- 
circular section keel and, if so, why introduce 
two sharp edges, thereby increasing the local 
resistance ? 

Despite the number of tests performed by 
Hiraga, I feel that his work is vitiated by 
the effect of laminar flow, since no attempt 
was made to stimulate turbulence, and 
the planks had parallel bodies, with fore 
end and aft end only 3in long, which must 
have been responsible for considerable and 
almost unpredictable wave resistance. On 
the other hand, I make a plea for the inclusion 
of the Newport News friction data, which I 
regard as the most accurate of short length 
determinations, and, furthermore, performed 
over a range of temperature from 50 deg. to 
90 deg. 

The final paper read and discussed on 
Friday afternoon, April 4th, was :— 

THE SCANTLINGS OF LONG DECKHOUSES 
CONSTRUCTED OF ALUMINIUM ALLOY 
By W. Mucxtez, M.Sc. 

SuMMARY 


In this paper the determination of the scantlings 
of aluminium alloy long deckhouses which do not 
contribute to the longitudinal strength of a ship is 
considered. A method is developed for determining 
the scantlings of longitudinal material in terms of 
the scantli given for steel houses by the Rules 
of Lloyd’s Register of Shipping. The scantlings of 
deckhouses and house side stiffeners are dealt with 
and consideration is also given to the riveting of the 
sides of deckhouses to the decks on which they 
stand. The problem of the transverse stiffening of 
houses as @ whole in order to resist static and 
dynamic forces when the ship is inclined to the 
vertical and forces due to wind pressure is dealt 
with. A comparison of the weights of steel and 
aluminium alloy houses is given based on the 
scantlings considered desirable in the latter type of 
house, these weight estimates covering different 
lengths of ships and both one and two tiers of supere 
structures. 


Discussion 


Mr. B. N. Baxter: In the tests on the 
“ Philip Schuyler’ (L.0.A. 431-5ft), the 
steel main deckhouse was about 17 per 
cent of the length of the vessel and above 
this were two small deckhouses, the main 
dimensions being: moulded beam of ship, 


56ft 10?in; width of main deckhouse, 
39ft approx.; width of upper deckhouses, 
11ft approx. 5 


The main deckhouse was divided into 
virtually three separate parts by side 
openings, and the stresses of the two for- 
ward portions, measured at 6in above the 
main deck, had low values at the ends 
but rose to a peak value at the centre, 
of about 73 per cent of the theoretical stress, 
which was calculated on the assumption 
that the material in the deckhouses was 
ineffective. The stress values fell to about 
56 per cent at the top of the deckhouse side 
plating. In the deck plating forming the 
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top of the main deckhouse the stress values 
fell from about 30 per cent at the deck edge 
to about 7 per cent near the centre, of the 
theoretical values. 

In the tests of the “ President Wilson ”’ 
(L.0.A. 608-9ft), the main deckhouse above 
the boat deck is of aluminium and is about 
23 per cent of the length of the vessel. 
Above this is an aluminium deckhouse, 
and the main dimensions are: moulded 
beam of ship, 75ft 6in; width of main 
deckhouse, 42ft ; width of upper deckhouse, 
32ft. 

The deckhouses were found to be about 
60 per cent effective in reducing the stress 
in the top flange of the main hull girder, 
and the actual reduction in the stress value 
was about 25 per cent. The stress in the 
top of the aluminium deckhouse was about 
25 per cent of the theoretical value. 

In both experiments the deck stresses 
decreased from the deck edge to the centre. 
Due to this reduction and because it is at 
the contact point between any deckhouse 
and the main deck that the transference of 
stress takes place, it is suggested that an 
important factor in the reduction of both 
tensile and compressive buckling stress is 
the amount by which the deckhouse side 
plating is set back from the main deck 
edge. The amount set back will not reduce 
appreciably the contribution of the deck- 
house to the strength of the main hull 
girder, but it might produce an appreciable 
reduction in the deckhouse stresses, particu- 
larly at the corners, and thus permit of a 
reduction in scantlings. 

Dr. E. C. B. Corlett: The experiments 
carried out in collaboration with the Alumi- 
num Company of America were done for 
steel and aluminium superstructures on a 
box girder hull, and the results confirmed 
the fact mentioned by Mr. Baxter. There is 
no difference between the aluminium super- 
structure and that of steel in comparison 
with the simple beam theory, and the major 
factor was how far the sides of the deck- 
houses were inset from the deck edge. 

Mr. Muckle compares the minimum mecha- 
nical properties of aluminium alloys with 
the mean values for steel, which is equiva- 
lent to saying that steel is a tried structural 
material, but aluminium needs a factor of 
ignorance, and I suggest that compatible 
stress levels be used for the two materials. 


I agree that from considerations of longi- 
tudinal tensile strength it is more than 
sufficient to use the same scantlings for 
steel and aluminium, but is it reasonable to 
compare the buckling factors of safety for 
aluminium and steel and thereby derive the 
thickness of aluminium? Do we know 
that the working load in the steel bears any 
real relationship to the buckling load as 
derived from the thickness of the material, 
which has been derived on longitudinal 
tensile grounds? 

I agree that the deflective objection is 
not always a consideration in design. It 
is said that to increase the deflection of the 
deck by 15 per cent in going from steel to 
aluminium may lead to trouble with joinery 
work. The increase of deflection in a typical 
deck beam is from }in to }in, and can any- 
one say that this will lead to trouble with 
joinery work. 

Lloyd’s deckhouse tables are based on 
the use of ordinary angles and I suggest 
that an aluminium channel would give 
quite an appreciable increase in the local 
buckling factor of safety compared with a 
steel angle. By using advanced sections to 
replace the ordinary angles, quoted in Lloyd’s 
tables, the scantlings derived for equal 
strength give moments of inertia for the 
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stiffener and plating combination which 
do meet equal stiffness requirements. 

Professor E. V. Telfer: The work op 
the “Philip Schuyler” shows that the 
ordinary beam theory does not apply to 
deckhouse structure and that the theory 
which Mr. Muckle has adopted from Mont. 
gomerie only applies to a superstructure— 
and I distinguish between the ‘ super. 
structure” and ‘‘ deckhouse ”—for {!:e for. 
mer extends right out to the ship's side 
and joins the same structural web as the 
main structure itself. Therefore it seoms 
little illogical that the rest of the p.per is 
based on a foundation without any s¢ ‘entific 
justification when it comes to a decihouse 
built up on the deck of the ship, away from 
the main structure. 

Mr. A. J. Johnson: In a long super. 
structure the relief from end effect may be 
negligible over quite a considerable section 
of the centre length. 

Stress relief obtained in a superstructure 
due to the cutting of openings in the house 
sides is probably true but should not be 
exaggerated and such openings will be 
accompanied by stress concentrations of 
variable magnitude. 

With reference to Lyndon Crawford’s 
paper on ‘Theory of Long Ships’ Super. 
structures”’ (T'rans. Soc. of Naval Archi. 
tects and Marine Engineers, 1950), I would 
like to say that the analysis carried out in 
that paper is based entirely upon the con- 
cept of simple beam theory. Work being 
carried out by the British Shipbuilding 
Research Association suggests that for the 
general superstructure problem this is inade- 
quate and that a satisfactory solution can 
be achieved only upon the basis of plane 
stress theory. 

The greatest stress likely to occur in the 
top deck of a two-tier structure is given as 
3 tons per square inch ; how has Mr. Muckle 
arrived at this figure? 

Mr. Muckle accepts the results of experi- 
ments on the “‘ President Wilson,” and takes 
the stress in the top superstructure deck as 
50 per cent of the theoretical value (pre- 
sumably according to beam theory). I feel 
that this criterion may be misleading, since 
the structural arrangements of the ship are 
not necessarily typical of our own con- 
struction. 

In very long superstructures without 
expansion joints there is evidence that 
actual stresses are not very far removed 
from those predicted by simple beam 
theory, therefore the stresses and deflections 
given in this connection may present an 
optimistic view. I would welcome a closer 
examination of the assumptions made regard- 
ing the boundary conditions of sheathed and 
unsheathed plating. 

The distribution of shearing stress along 
the base of a superstructure may be fairly 
complex in form so that it is not certain 


that using the same spacing of rivets, the | 


stress in aluminium alloy rivets connecting 
aluminium alloy deckhouses will be less 
than one-half of their steel counterparts. 


Mr. Garoszynski : 


failure point, therefore the buckling resis- 
tance is really the criterion for the determina- 
tion of the thickness of the aluminium deck- 
house plating. In his 1949 paper Mr. 
Muckle assumed that the deflection of 
panel in both directions can be expressed 


by a sine curve, what curve does he assume | 


for a panel of plating with fixed edges ! 

An examination of the diagrams dealing 
with thickness reveals that a panel of cer- 
tain thickness with supported edges, when 
subjected to compression, will have a lower 


It is stated that | 
it is unlikely that tensile stresses will reach — 
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jotal sticss than a similar panel with fixed 

and, if we accept stress as a criterion, 
the strongth of the panel, 0-25in thick 
for steel and 0-35in thick for aluminium, 
appears to be reduced by providing fixity 
at the edges. 

The approach to the mechanism of failure 
of a pauel of plating under compression has 
peen broadly confirmed by experiments 
carried out by Lloyd’s Register. A panel of 
plating under compression can sustain con- 
siderable deflection without any harm, 
provided the stresses in the plate are within 
the elastic limit, and the efficiency and deflec- 
tion of such a panel with riveted connections 
at the boundary appears to be in reasonable 
agreement with the theory presented by Mr. 
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Muckle in his paper read in 1949. 

Captain J, P. Thomson: We sailors hail 
the light alloy with great delight in so far 
as our magnetic compasses are concerned. 
In the steel ship, particularly in the welded 
ship, some difficulty is experienced in 
adjusting magnetic compasses; the use of 
the light alloys for the wheelhouse gets rid 
of that difficulty. 

The maintenance of superstructures in 
steel is costly and by the adoption of a light 
alloy costs should be reduced considerably. 

On oil tankers fore and aft gangways 
45ft or 50ft long, made in light alloy, are 
behaving satisfactorily and we visualise 
having tank lids and many similar fittings 
made of this material. 


A Rotary Air Compressor 


In a new design of sliding vane rotary air compressors now being made by Alfred 
Bullows and Sons, Ltd., of Walsall, an improved method of oil sealing and a new 
stator profile have been introduced. Machines incorporating these developments are 
claimed to have a compression cycle equivalent to that of a reciprocating compressor 
with three or four stages, whilst the frictional losses are considerably less. 


BOUT three years ago Alfred Bullows and 

Sons, Ltd., of Walsall, Staffs, decided to 
investigate the possibilities of rotary air com- 
pressors with a view to adding a machine of 
this design to the range of units it made. 
Contact was made with Major P. C. Bird, 
of the Bird Manufacturing Company, Ltd., 
Eastbourne, who had carried out lengthy 
experiments with sliding vane air compressors, 
and as a result, introduced a range of 
units from }~ to 10 cubic feet per minute 
capacity under the trade name “ Oilvane.”’ 
Following negotiations, Alfred Bullows and 
Sons, Ltd., acquired an exclusive licence to 
manufacture and sell compressors and vacuum 
pumps to Major Bird’s patent, and an intensive 
programme of experimental work was planned 
to develop machines from 3 h.p. to 20 h.p., in 
which the firm was primarily interested. 

As a result of the successful outcome of this 
development work, a number of compressors 
of new design were built and shown at the 
1951 British Industries Fair. During the 
past year prototype machines up to 65 cubic 
feet per minute capacity have been built and 
tested and tooled up for production. A range 


of the compressors now available are to be 
seen on the firm’s stand at Castle Bromwich 
this year. 

In the design of compressor originally devel- 
oped by Major Bird the inherent weakness of 
the sliding vane machine, the difficulty of 
sealing the large internal paths of leakage, 


system of baffles served to stop over 99 per 
cent of the oil entering the air line. In the 
machines finally developed the main oil supply 
flowed through a hollow shaft, with a distri- 
buting quill inside it, feeding to the blade 
roots, the oil both sealing and urging the 
blades outwards. Subsidiary oil feeds were 
taken to the end faces and by injection holes 
direct into the compression chamber. 

For initial development purposes, Alfred 
Bullows and Sons, Ltd., built two machines 
with capacities of 15 and 45 cubic feet per 
minute, respectively, at 1500 r.p.m., with the 
compressor, oil chamber, oil separator, oil 
cooler and cooling fan as separate units, and 
with provision for taking into account and 
recording all the possible variables. 

Preliminary tests indicated that these 
machines, although they had a very high volu- 
metric efficiency, were absorbing excessive 
power at pressures above about 45 lb per square 
inch. As a result of experiments to obtain 
an increase in air for a smaller power input, 
an effective sealing grade of lubricating oil 
was obtained, the stator profile was changed 
to reduce the maximum pressure difference 
from cell to cell in the machine, and extra 
oil passages were introduced in the blade 
slots. A major step towards the efficiency 
required was obtained when the new stator 
profile was developed and the basis of this 
design can be described with reference to the 
diagram and graph we reproduce on this page. 
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only 110 deg, are used for compression— 
that is less than three cells over which the 
full pressure difference has to be spread. 
The pressure rise in the first 60 deg. of effective 
rotation is only 10 lb per square inch so that 
in 50 deg. the pressure must be raised from 
10 lb per square inch to the discharge pressure. 
The pressure difference between the last and 
penultimate cells is 86 lb per square inch at 
100 lb per square inch discharge pressure, 

An analysis of the forces involved showed 
that the whole of the suction part of the cycle 
could be completed 45 deg. before top dead 
centre and, starting from this point, an ideal 
profile was plotted, for 100 lb per square inch 
discharge pressure. The pressure difference 
between the first compression cell and atmo- 
sphere was fixed at 7} lb per square inch to 
ensure a high volumetric efficiency. The 
balance of angular movement..available, less 
20 deg. for discharge ports, was designed for a 
straight line compression curve. The suction 
side was designed for constant radial accelera- 
tion to ensure uninterrupted contact between 
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had been overcome by introducing a large 
volume of oil into the compressor intake and 
using the air receiver as an oilsump. With this 
arrangement it was found that, providing the 
oil temperature was kept within certain limits, 
the volumetric efficiency was high and the 
amount of oil carried over beyond the air 
receiver was very small. In fact, a simple 


In this diagram a theoretical compression 
curve is plotted against the angle of rotation 
of the leading blade in one cell. 

It will be seen that with an eight-bladed 
rotor and a circular bore, compression does 
not start until 224 deg. after top dead centre, 
and that it finishes 47} deg. before bottom 
dead centre, so that of the 360 deg. of rotation 
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blades and stator. The theoretical compression 
curve is superimposed in the diagram. 

When a stator was bored to this profile, 
and the extra oil passages in the blade slots 
were introduced, the sealing was nearly per- 
fect and the power absorbed was reduced below 
the figure which had been regarded as a target 
in the first place. 

The makers are using the profile bored 
stator for all but low pressure machines, 
and a special purpose machine tool has been 
designed and made for stator boring. 

Research in connection with vanes led to 
the use of cast iron blades with a profiled tip 
to prevent intermittent breakdown of the oil 
film between the blade tip and the stator, 
which initially caused chatter marks. 

In the general arrangement drawing of an 
18 cubic foot per minute compressor we repro- 
duce, there can be seen at the top of the unit 
the filter developed to remove oil from the 
air. The element of this filter is of felt and 
the air and airborne oil enters one end of the 
horizontal cylindrical housing. As the air 
flows along the cylinder, the minute oil par- 
ticles by impact increase in size until they 
sweat from the discharge face in the form of 
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coarse drops, and run down to the bottom of 
the filter housing on the discharge side. The 
air outlet is taken from the top of the filter 
housing, a knife-edge being provided on the 
discharge connection to prevent oil creep. 

In a 45 cubic foot per minute compressor the 
amount of oil separated in the filter may 
amount to 3 pints in an eight-hour day, and a 
means had to be developed to recover this 
lubricant. Because of the resistance to flow of 
the filter felts, about 1lb per square inch at 
maximum flow, the oil is at a lower pressure than 
in the sump and cannot run back. To overcome 
this problem there is fitted an automatic release 
valve with a constant pressure of 1 lb per square 
inch on its discharge side, in which a nozzle is 
fitted. This valve discharges into the air 
intake, so that the oil is sucked into the com- 
pressor with the ingoing air and returned with 
the air into the oil sump. 

A new design of unloading gear was also 
developed. 

Unlike a reciprocating compressor with auto- 
matic valves, the rotary compressor lends 
itself to a modulating control, the character- 
istics of a modulating control instead of an 
on/off control being desirable, particularly 
when a compressor is engine driven. The design 
and operation of the gear developed is shown 
in one of the diagrams on this page. It consists 
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variation, the compressor remains on full load. 
If the engine speed has been reduced to the 
minimum desirable and there is any further 
pressure rise, the compressor unloader takes 
control. With this mechanism in operation and 
deliberately desensitised to promote smooth 
engine operation, the entire controlling range is 
stated to be less than 4 lb per square inch. 

It was decided that the variations of capacity 
in each group of machines should be made by 


variation of the stator bore rather than its . 


length, so that all components except the stator 
remained common. The arrangement of the 
18 cubic foot per minute compressor—shown in 
the drawing and the illustration—is typical of 
the design throughout the range of sizes made 
by the firm, although there are, of course, 
detail alterations between one size and another. 
On machines of below 2 h.p. no external oil 
cooler is fitted, heat dissipation from the finned 
aluminium alloy oil chamber, assisted by the fan 
and cowling, being adequate. In compressors 
larger than 18 cubic feet per minute the rotor is 
mounted in a quill shaft and provision is made 
for driving from either end. 

The compressor illustrated is spigot mounted 
on the driving motor or engine, the cooling fan 
being used as a driving half coupling. The main 
structural member is a cast aluminium alloy 
oil chamber, which is finned internally and 
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of a servo valve operated by the oil pressure in 
the oil reservoir, which is, of course, always 
equal to the discharge air pressure. This servo 
valve moves against an adjustable spring, and 
it uncovers. admission and exhaust ports con- 
nected to the unloading valve. The unloading 
valve itself is combined with the non-return 
valve, which is urged towards its seat by the 
unloading piston. 

Because there is an unlimited supply of oil 
under pressure available and any oil discharge 
goes into the compressor, the servo valve can 
be made without overlap, and it has a high 
degree of sensitivity. The degree of control is 
such that full flow to no flow and vice versa 
can be obtained within a pressure range of 
plus or minus 1 Ib per square inch. The control 
mechanism and its adjusting spindle can be 
clearly seen in the compressor drawing repro- 
duced. 

When the compressor is engine driven a 
tapping is provided between the servo valve 
and the unloading piston, and this tapping is 
connected to a cylinder operating the engine 
throttle. The throttle cylinder has a lighter 
return spring than the unloading cylinder, so 
that, within the limits of permissible speed 
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18 c.F.M. ROTATING VANE COMPRESSOR 
externally, the internal fins serving both to 
collect the heat from the oil and to act as baffles 
for oil separation. The external longitudinal 
fins are entirely for cooling purposes. The oil 
chamber is bored to receive the compressor 
assembly, which is slid in from the driving end 
and clamped in position by the lantern which 
connects to the driving motor. 

The compressor assembly consists of four 
elements: the driving end cover, the stator, the 
non-driving end cover and the rotor assembly. 
The cast iron driving end cover forms a locating 
member and fits in the bore in the oil chamber. 
It has two separate flanges, each sealed in the 
bore of the oil chamber by an ‘“‘O”’ ring, the 
annular belt between the flanges forming the 
intake chamber. Air is drawn into the machine 
through a hole in the inner flange. The cover is 
bored to carry the bearing bush and two oil 
seals opposed to each other. One seal serves to 
stop escape of oil and the other to stop air being 
drawn in when the machine is running unloaded 
and under vacuum. 

The stator is a Meehanite casting and is 
located on the end cover by two dowels. The 
fins on its circumference are not for cooling 
purposes, but to form a labyrinth in con- 
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junction with those in the oil chamber. pig. 
charge from the stator is by @ row of holeg 
leading vertically upwards into the oil clamber 
There are two longitudinal bores, paralle] to 
the main stator bore, one carrying the seryo 
valve and the other the non-return and unload. 


ing valves. The servo valve is at the bottom and 
is connected to the oil chamber by a ho!. in the 
stator. The non-driving side cover is in two 
parts, a cast iron cover proper, which carries 
the bearing, and an aluminium outer ever, 
The rotor and shaft is a one-piece Mv hanite 
casting slotted to receive the eight --tg of 
blades. Two blades are fitted in eac\; slot, 


purely. for manufacturing convenienc:, ag jt 
was found very difficult to produce blacies flat 
in one piece from cast iron. At the riving 
end the slots are not cut to full depti:; this 
is to allow an adequate shaft diameter < nd, at 


the same time maintain adequate sealing 
between one blade root and the next. The 
rotor runs on steel-backed lead-bronze bushes 


in the end covers, and these bushes are })vessure 
lubricated from the main oil supply trough 
drilled passages. A cast aluminium cover, 
bolted to the non-driving end of the oil chamber, 
holds the oil filter and the oil filler. ‘he gjj 
feed connection between the oil filter and the 
compressor end cover is made by a spring. 
loaded flat-faced joint ; as there is no pressure 






difference at this point, except the resistance 
to flow in the oil cooler and filter, sealing is 
easily effected. The unloader adjuster is also 
carried in this cover, and it is connected to the 
unloading mechanism in the compressor by 4 
push rod. For ease of assembly, this push rod 
is held captive into the compressor assembly 
by a spring which allows angular deflection, 
but retains the rod in position. 

In view of the ease with which the operating 
pressure can be altered, there would be a danger, 
through carelessness, of overloading the driving 
motor by setting the pressure too high. To 
obviate this the push rod length is adjusted 
on each machine during assembly so that, with 
the control knob screwed into the limit of 
adjustment, the pressure reached is within the 
capacity of the motor fitted. 

An annular oil cooler of finned copper pipes, 
expanded and brazed into a header, is moun 
round the fan discharge. This. cooler is con- 
nected by copper pipes feeding from the oil 
chamber to the cooler and from the cooler to 
the filter housing. The final filter is bolted to | 
two facings above the oil chamber. The ait | 
and oil mist pass up into the filter throug) | 
the hollow bolt ‘securing it to the oil chamber. 
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This bolt also passes through lugs on the filter 
end cover and holds it in position. 

The final air filter is a horizontal cast alu- 
minium alloy cylinder, and, as Already men- 
tioned, the filtering element is a series of felt 
dises of carefully controlled density. These 
discs are held in position between a machined 
shoulder in the housing and the end cover,-and 
at each end of the pack of filter discs is an alu- 
minium grid. The air outlet is taken from 
the chamber in the centre of the filter housing, 
the discharge connection being machined to 
form a knife edge projecting into the housing 
which is designed to discourage oil creep along 
the surface. 

A diaphragm is cast in the filter housing 
separating the filter chamber from the air 
intake. The automatic oil release valve, 
described earlier, is mounted in such a way 
as to take the oil from the bottom of the filter 
housing, on one side of the diaphragm, and 
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discharge it to the other side into the air intake. 
In this diaphragm is also mounted a safety 
valve. 

A standard felt disc air intake filter is fitted, 
and for conditions where the compressor is 
operating in an exceptionally dusty atmosphere, 
a supplementary oil wetted filter is introduced 
and replaces the filter-retaining ring. 

When the compressor is operating, the oil 
in the oil chamber is continually under the 
discharge air pressure, and is forced through the 
oil cooler and the filter into the outer cover at 
the non-driving end. The end cover proper 
has a kidney-shaped recess, situated just below 
the outer end of the rotor. In the rotor is a 
series of drilled holes which feed the oil through 
the rotor to a similar kidney-shaped recess in 
the driving end cover. Oil is continually 
discharged through the clearance spaces into 
the compression space, where it is carried 
forward by the rotating vanes until it leaves 
the discharge port with the outgoing air. It 
has been found in practice that the discharge 
rate from the clearances, about 10 pints per 
minute in an 18 cubic foot per minute com- 
pressor at 100 lb. per square inch, is adequate, 
and that there is no advantage in introducing 
any additional oil elsewhere. 

The finned oil chamber is surrounded by a 
spun aluminium cowl through which the cooling 
air is drawn over the fins into the fan, the fan 
then discharging radially through the oil cooler. 

The new compressors are marketed under the 
trade name ‘‘ Hydrovane,”’ and it is considered 
that, with the design adopted, the absence of 
valves and the light loading of the well-lubri- 
cated moving parts, mechanical wear and main- 
tenance are reduced to a minimum. 

The compression cycle is claimed to be 
equivalent to that of a reciprocating compressor 
with three or four stages, whilst the frictional 
losses are considerably less. These compressors 
can be run within a speed range of about 
700 to 3000 r.p.m., ‘although at present the 
top limit is fixed at 2000 r.p.m., continuous, or 
2500 r.p.m. intermittent, for a machine with a 
capacity of 65 cubic feet per minute at 1500 
r.p.m. 
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A Multi-Point Welding 
Machine 


A HIGH-SPEED multi-point automatic resis- 
tance welding machine used in the manufacture 
of motor-car bucket seats, which has been 
built by the industrial group of Philips Elec- 
trical, Ltd., is stated to be one of the largest 
resistance welding equipments built in this 
country. Working with three operators, this 
machine assembles nine different pressings, 
requiring a total of 110 spot welds, and it 
produces one completed bucket seat every 
forty seconds. To equal this output, more 
than fourteen operators would normally be 
required. 

The multi-point machine consists of three 
working stations mounted on a common base 
in the shape ofa “‘T.” Two of the stations can 
be seen in one of the photographs we reproduce ; 
the third station faces towards the control 
cubicles in the background. The back panel 
and seat assembly, consisting of four sections, 
are assembled at the right arm of the 
machine, as shown in our second illustration. 
On the left arm on the opposite side of 
the machine the base assembly of the seat, 
comprising five sections, is welded together. 
These two sub-assemblies are passed to the 
operator at the third station—forming the 
lower bar of the ‘“‘ T,” where they are finally 
assembled. 

At all three stations the assemblies are 
loaded on to self-contained copper-lined jigs 
and fixtures. These fixtures form part of the 
machine structure and locate the workpieces 
by means of runners, guides, slots and air- 
operated clamps. This locating and clamping 
system enables a considerable saving in loading 
time compared with that required for the 
manual clamping down and jigging of work on 
assembly fixtures such as are used in gun 
welding. At each station the work-table 
and jig complete with its assembly are raised 
pneumatically into the welding position set 
at a short distance from the electrodes. The 
table is then locked to withstand the cumulative 
pressure of the electrodes during the actual 
welding operation. 

The electrodes, made of chromium copper 
for hardness and high conductivity, are hydrau- 
lically operated and individually water-cooled. 
They are lowered into contact with the work- 
piece in a quick succession of pairs, thus 
employing the series method of multi-point 
welding, the copper lining of the jig serving 
as current path. The maximum electrode 
pressure is 450 lb at each welding point. 

Six electrodes are attached to each welding 
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transformer, which is rated at 35kVA. The 
machine has four, eight and seventeen of 
these transformers at its respective welding 
stations and they are interlocked to prevent 
their becoming synchronised and causing a 
high surge on the mains: Each operator can 
keep his production rate in step with the 
other two by watching a small control panel 
set at each station to indicate the welding 
progress at the other stations. 

The equipment for the automatic control 
of the complex system of electrical, hydraulic 
and pneumatic circuits, regulating the timing 
and interaction of the operations, is arranged 
in three separate cubicles mounted on a. 
common platform—one cubicle corresponding 
to each welding station. Arranged in the 
cubicles are the electronic programme timers, 
which regulate each progressive stage of weld- 
ing and the speed of operation. In each a 
sequence timer ensures a correct welding cycle 
of pressure, weld and forge, and this unit 
automatically resets itself when the work- 
table is raised for welding. Six water-cooled 
ignitrons and their firing circuits in each of 
the three cubicles control the primary current. 
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Iron and Steel Institute 
No. I 


‘op eighty-third annual general meeting 
of the Iron and Steel Institute was held 
in London on Wednesday and Thursday of 
last week, April 30th and May Ist. At the 
opening session on Wednesday morning— 
which took place in the hall of the Royal 
Institution—the retiring president, ~ Mr. 
Richard Mather, was in the chair. Before 
proceeding to the business of the meeting, 
the president made reference to the death of 
H.M. King George VI, who, throughout his 
reign, had been Patron of the Institute. 
The president then announced that the 
council was requesting Her Majesty Queen 
Elizabeth to become Patron of the Institute, 
as her predecessors had done for the last fifty 
years. 

After appropriate reference to the work for 
the Institute of the late Sir Andrew Duncan 
and the late Mr. W. J. Brooke, the president 
formally presented the council’s annual 
report. In particular, he commented on the 
Institute’s activities in connection with 
metallurgical education, saying that he was 
not sure whether those activities, undertaken 
in conjunction with other leading metal- 
lurgical institutions in this country, were 
sufficiently well known. The National 
Certificates in Metallurgy, the president con- 
tinued, were firmly established and had 
become a useful link in the chain which 
enabled young men in this country to study 
metallurgy and obtain recognised qualifica- 
tions. The Joint Committee on Metal- 
lurgical Education was following up its 
earlier activities by an extensive organisation 
of facilities for metallurgical education, with 
particular reference to education at tech- 
nical colleges and schools. Later this year 
the committee would be publishing a report 
which would be available to members of the 
Institute, and the president expressed the 
hope that members would study it and do 
what they could in their own districts and 
their own spheres of activity to further such 
very useful and important work. 


PRESENTATIONS 


The president next proceeded to make 
presentations as follows:—The Bessemer 
Medal for 1952 to Mr. H. H. Burton, C.B.E., 
of the English Steel Corporation, Ltd.; the 
Sir Robert Hadfield Medal for 1952 to Dr. 
L. Reeve, of the Appleby-Frodingham Steel 
Company ; and the Williams Prize for 1951 
to Mr. J. A. Bond, of the Appleby-Froding- 
ham Steel Company, and Mr. T. Sanderson, 
of the Workington Iron and Steel Company. 
A final presentation, which the president said 
it gave him particular pleasure to make, was 
to Mr. Richard Elsdon, who had recently 
retired after 48} years’ service as librarian 
of the Institute. It was announced that the 
council had nominated Mr. Elsdon to be an 
honorary member ofthe Institute, in recog-_ 
nition of his valuable services, and proposed 
to arrange for his portrait to be painted and 
hung in the library as a permanent memorial. 


PRESIDENTIAL ADDRESS 


Mr. Mather’s final duty as president was to 
introduce his successor, Captain H. Leighton 
Davies, C.B.E., whom he inducted to the 
chair. After a vote of thanks to the retiring 
president, in which appreciative mention was 
made of Mrs. Mather, and which was warmly 
accorded, Captain Leighton Davies pro- 
ceeded to the delivery of his presidential 
address. The subject of the address was 


“The Development of the Tinplate Trade.” 
Brief extracts from it follow :— 

The first paper on the tinplate industry 
was given to the Institute by Mr. Flower in 
1886, and Sir Charles Wright dealt with the 
subject in his presidential address in 1931. 
But since the hand-operated method of 
making tinplate is now passing to complete 
mechanisation it is appropriate that I should 
bring the history of the industry up to date 
by adding a further chapter. 

I would therefore ask for your indulgence 
while I address you on this theme for a short 
time, tracing the developments that have 
taken place in the technical side of the 
industry, and making particular reference to 
the latest installation at the Trostre Works 
of the Steel Company of Wales, at Llanelly. 

It is on record that in 1665 an enterprising 
soldier, Captain Andrew Yarranton, visited 
Dresden, where for many years tinplates had 
been made under the auspices of the Dukes 
of Saxony. From knowledge gained by 
studying the industry there, he was able on 
his return to this country to produce quite 
good-quality tinplates, using iron from the 
Forest of Dean and Cornish tin. He was, for 
some doubtful reason, prevented by Court 
injunction from continuing production. 

In 1720 Major John Hanbury established 
a works at Pontypool, and as a result the 
trade gradually spread over Monmouthshire 
and Glamorgan and eventually to West 
Wales. In most instances tinplate manu- 
facture was an addition to the work of the 
water-driven forges already existing on the 
banks of streams and generally near to 
deposits of iron ore and wood for charcoal. 

The raw material produced by these forges 
was either “‘ balis ’ of wrought iron from the 
knobbling fires or small bars of puddled pig 
iron. These were heated in a furnace and 
hammered flat under a water-driven tilt- 
hammer or “helve” until, after several 
reheatings and hammerings, they were 
doubled and dipped in a water tank contain- 
ing sand and charcoal to prevent adhesion. 
These doubled pieces were stacked on edge 
in a furnace and after reheating were taken 
in packet form and hammered until they 
had obtained the required thickness and 
dimensions. Allowance had to be made for 
the extra stretch of the inside sheets. It is 
on record that four men could hammer out 
40-100 Ib of sheets (i.e., one box) in twelve 
hours. To-day, six men can produce twelve 
boxes in one hour. 

After cooling, the sheets were cut to size 
with large hand-operated shears fixed to a 
table. The less perfect sheets were sorted out, 
to be used as iron sheets. Those to be tinned 
were scrubbed with sandstone and immersed 
for about three days in a hot pickling liquid 
of fermented barley or rye water. During 
this period the sheets were frequently turned 
and agitated to remove tlie scale and oxide 
formed on the surfaces. Then followed a 
further sandstone rubbing, after which the 
sheets were stored in large vats of clean 
water to prevent rusting whilst waiting to 
be tinned. . 

In early days the operation of tinning, and 
the vats and equipment used, varied con- 
siderably in minor points, but were essen- 
tially the same throughout the trade. One 
early method was to immerse the plates one 
at a time into a bath of hot grease acting as a 
flux, and then to transfer them to another 
bath of molten tin. The baths were deep 
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enough to take the whole width of the plate 
and the tin bath contained about 1} tong of 
tin, which was kept molten by a firnage 
underneath, fed with wood fuel. A “ secret” 
of the trade was the introduction of a ve 

small amount of copper into the tin, which, 

was claimed, helped the fusion of tis: with 
iron. Skill and experience had to be shown 
to obtain the correct temperature for ti:ini 

as the bath had to be neither too hot nor too 
cold. After a certain time in the tin bath the 
sheets were taken out one at a time and, if 
too cold, they were immersed into a:.other 
small bath of tin, called the washpot. During 
this operation the surplus tin was removed 
with a hempen hand brush dipped in hot 
grease, and the plate was then immersed in 
another bath of grease, which helped to 
drain off the tin and brighten the surface. 

The plates were then allowed to dry ing 
cooling pot and afterwards were cleaned by 
hand by rubbing with moss. 

In a later method the grease pot and tin 
pot were combined by dividing the surface 
of the tin bath by a longitudinal plate, thus 
allowing several inches of hot grease to be 
floated in one half. The first operation of the 
tinman was to place about forty sheets on 
edge, one at a time, through the grease into 
the first half of this bath. These plates, 
being wet from the water bath in which they 
had been kept, agitated and, helped the 
fluxing action in passing through the grease. 
The whole ‘‘ wad ”’ of plates was then tilted 
over with a fork to the other side. of the tin 
pot. They were then extracted with tongs 
and placed into an adjacent narrower bath 
of molten tin, called the “soaking pot,” 
where they were allowed to remain while the 
tinman placed another forty plates into the 
tin pot or until the washman was ready to 
deal with them. The tinman took these 
sheets out of the soaking pot, placing them 
on a platform, where the washman wiped 
both surfaces, one at a time, with a long 
hemp brush dipped in hot oil or grease, 
afterwards placing them into another pot 
containing molten grease kept hot enough to 
drain most of the surplus tin to the bottom. 
From this bath they were taken by boys or 
girls, and the “‘ list” at the lower edge was 
wiped off with a stick, after which they were 
stacked and cleaned by rubbing with sawdust 
and moss. 

Similar operations for tinning sheets were 
probably used during the first 600 years of 
the trade, with additions and improvements, 
such as the division of the tin pot, the intro- 
duction of rolls to convey the plates from the 
grease pot, and the use of zine chloride as 8 
flux instead of grease. After about 1860 these 
operations gradually became more automatic. 

The motive power first used for hot rolling 
was obtained from the same water wheels 
that were used for actuating the old hammers 
or helves. A pair of cast iron, surface-chilled 
rolls (one record says that stone rolls were 
first tried) about 15in diameter and 20in long, 
were erected in housings. The bottom roll 
was driven from the water-wheel shaft while 
the top roll ran free. Pressure was applied as 
required through screws in the housings to 
the “‘ necks” or bearings of the top rolls. 
By passing the heated bar or plate through 
the nip of these rolls and following the old 
system of doubling the elongated plate the 
required reduction in thickness was obtained. 
To regularise and control the speed of the rolls 
for sudden application and cessation of loads 
a heavy flywheel was found necessary. The 
best working speed was found to be about 


28-30 r.p.m. With the water-driven mill four | 
men produced approximately 1 ton of plate | 
in twelve hours—that is, 2240 lb, compared | 


with the 100 lb referred to earlier. 
The main development from this type of 
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mill to the common mill now mostly used for 
producing pack-rolled plate, was the increase 
in the size of rolls, in some cases up to 28in 
diameter by 36in long. The average size now 
in favour is 24in diameter by 30in long, and 
two pairs of rolls are used, one for roughing 
or “‘ breaking down ” from the bar and the 
other for finishing. 

Different arrangements have been tried, 
such as a three-high mill, cluster rolls (i.e., 
two small working rolls backed up by one, 
two or even more, larger and heavier rolls 
top and bottom), but they have been found 
to be less suitable than the old type double 
two-high mills for the varying range of thick- 
nesses and sizes of plate required. 

All the four main types of water-wheel, 
ie., overshot, undershot, breast, or Pelton, 
have been used as mill drives, according to 
the water supply available and _ the 
layout of the site, but the breast type has 
evidently been found the more suitable. The 
water flows on to the wheel just below the 
top and is carried down the near side to the 
tail-race. From this there was next developed 
the vertical and horizontal water turbine. 

Although the existence of water power was 
one of the main factors that determined the 
location of forges and tinplate works, the 
introduction of coal for steam raising en- 
couraged other works to use steam engines 
for mill drives. Because they provided plenty 
of power at low speeds, especially with the 
use of a heavy flywheel, they became almost 
universally adopted. Nevertheless, the cheap- 
ness of water power kept many of the old 
water-wheels in commission into the 1930s. 

Electricity also has been used, first with 
a motor, coupled direct by multiple belts or 
ropes to the rim of a large wheel, which also 
acted as a flywheel, and, more rarely, through 
reduction gearing. In some instances, water 
turbines and electric motors have been com- 
bined, so as to maintain the power should the 
water supply fall short. In steam or electric- 
driven double mills, a crew of six men pro- 
duces 34-4 tons of plates in an eight-hour 
shift (or about 13,000 lb in twelve hours, to 
compare with the figures previously given). 

[After dealing in some detail with the 
various rolling and tinning processes em- 
ployed in the production of tinplate, the 
president concluded his address with some 
observations on future developments, as 
follows] :— 

In very early times tinplate was used 
mainly as a building material, or for open 
vessels and ornaments. But with the 
advent of canning for the preservation and 
storage of foodstuffs and other perishable 
materials, it found its real use. In the many 
years during which tinplates have been 
manufactured, only in the last fifty have 
there been the most radical changes in 
methods. 

At the outbreak of war, in 1939, rolling 
in strip form had become almost universal 
im the U.8.A., and one hot-and-cold strip 
mill plant was in production at Ebbw Vale 
in South Wales. Various countries on the 
Continent were also developing along the 
same lines. Before that time most of the 
plates exported from the U.K. (about 
400,000 tons per annum) were hot-mill 
rolled, but by an economic arrangement 
with the U.S.A., our foreign buyers, espe- 
cially South America, took their supplies 
from America in the form of cold-rolled 
plates. The foreign can makers therefore 
adjusted their plants to suit this form of 
plate and acquired a preference for its 
better stamping qualities. Hence, to be 
able to compete in export trade with America 
it became imperative that strip rolling 
should quickly supersede the old ° pack 
method in this country. 
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In 1947, therefore, the erection of the 
second cold reduction plant was started at 
Trostre, in Llanelly, by the Steel Company 
of Wales, Ltd., the hot mill for supplying 
the coil being built at Port Talbot. This 
is likely to be followed by a third cold 
reduction plant and also by the recondition- 
ing of the original plant at Ebbw Vale to 
produce a greater output. It is anticipated 
that these three plants will produce suffi- 
cient tinplate to cope with the total future 
demand, both for home consumption and 
for export, of between 20 and 25 million 
boxes per annum; that is, about one-sixth 
of the present world production. 

While these developments have been 
taking place, further experiments in still 
more modern methods of production have 
continued, especially in America. The 
following items are among those that are 
being, or will be, investigated : 

(1) Continuous casting’ of strip in tinplate 


gauges. 

(2) Powder rolling of strip in tinplate 
gauges. 

(3) Mechanical descaling instead of wet 
pickling. 

(4) Development of cluster and planetary 
mills 


(5) Development of the five-stand cold- 
reduction mill as a continuous unit, with 
welder, looping pits, or towers at either end, 
and shear and recoiler at the exit end. 
(Thus requiring lower-powered motors with 
lower speeds for equivalent outputs.) 

(6) Possibility of higher working speeds. 

(7) Coupling of two or more of the present 
continuous operations. 

(8) Abolition of cleaning by wet deter- 
gents and its replacement by a combination 
of a cleaning operation with the annealing 
treatment preceding continuous annealing. 

(9) Continuous annealing by either the 
horizontal or the vertical method, preceded 
by electrolytic cleaning to take the place of 
the present separate cleaning unit with batch 
annealing. 

(10) Production of strip with “‘ universal ” 
temper by continuous annealing. 

(11) Continuous hot-dip tinning of wide 
strip, covering coatings from } lb to 2 Ib 
per box. 

(12) Sale of tinplate (both electrolytic 
and hot-dip) in coil form direct to con- 
sumers. 

(13) Use of very lightly coated electro- 
lytic plate (0-2 lb) instead of blackplate. 
(Thus eliminating finger marking and rust- 
ing and also facilitating soldering.) 

(14) Production and use of differential 
coatings on electrolytic tinplate, whereby a 
heavier coating of tin is deposited on one 
side, or with tin coating on one side only, 
with a consequent saving of tin. 

(15) Effect of atomic energy. 

It must be remembered that, as tin has 
always been a most expensive commodity, 
it has been the aim to cover plates with as 
thin a coating as possible, and yet to pro- 
duce a smooth and non-porous surface. 
To obtain this surface the tinning operation 
and tinning machinery have gradually been 
perfected, as is shown by the weight of tin 
coatings recorded over the past years :— 


Year 


Year Weight per 
basis 


Weight per 
haste bane ts: box, Ib.* 
1755 14 1900 2 
1820 10 1912 1 
1857 9 1940 a 
1874 1962 d(electrolytic) 


* One basis in 112 sheets of 20in by 14in (31,360 
superficial inches), weighing 108 Ib. 

There are signs that the tinplate industry 
will, in the future, be faced with competi- 
tion from substitute materials, such as 
glass, cardboard, aluminium, and aluminium- 
coated steel, in fields where tinplate has, 
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so far, been supreme. Nevertheless, the 
future tinplate manufacturers will be aware 
of this competition, and one is confident 
that, being of the same calibre as their 
ancestors, they will make such progress as 
will enable them to meet and overcome it. 





Following a vote of thanks to the president 
for his address, the sixth Hatfield Memorial 
Lecture was delivered by Professor E. N. 
da C. Andrade, D.Sc., F.R.S., on “ The 
Flow of Metals.” 


(To be continued) 





A Collet Fixture 


AN angle collet fixture designed for rapid 
and easy attachment on the tables of drilling, 
milling, grinding and other machine tools is 
now being made by W. H. Marley and Co., Ltd., 
105, High Road, London, N.11. This fixture 
is available in two sizes to take collets of +;in 
to din and }in to 1fin capacity. 

As can be seen from the accompanying illus- 
tration, it consists of a rigid cast ‘‘ Meehanite ”’ 





ANGLE COLLET FIXTURE 


body with two machined faces at right angles 
to each other. Each face is made with bolting 
slots and either can be used as the base to hold 
components in the collet vertically or hori- 
zontally on a machine table. The body is 
bored right through in the collet section so 
that the fixture can be used with bar stock if 
required. 

The collet of the smaller of the two fixtures 
is fitted with a single operating handle which 
can be screwed into any suitable one of three 
tapped holes. In the larger fixture illustrated 
two plain handles are provided and they can 
be slid into any of the six holes bored round 
the collet cap. A tempered steel washer is 
fitted on both caps to take the thrust of the 
collets to eliminate wear on the caps themselves. 


————“~———_—_—_—— 


Two New Inpusrreiat Fitms.—Two new films 
which have been added to the library of Shell-Mex 
and B.P., Ltd., were shown for the first time in 
London last week. The first of these films, 
“Machining of Metals,” tells the story of the 
advance of cutting techniques, and of the research 
on which this progress is based. The early part 
demonstrates how metal is removed by the wedging 
action of cutting tools. Many cutting operations 
are demonstrated, and the film explains. how the 
nature of the workpiece and the tool and other 
factors affect machining operations. The develop- 
ment of tool materials and cutting fluids is described, 
and the effect of these developments on machining 
technique is explained in some detail. The final 
sequences of the film show something of the research 
in machining. In the second film, “‘ An Introduction 
to the Heat Engine,” there is shown the develop- 
ment of heat engines the basic principles of thermo- 
dynamics being explained by simple analogies. 
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ENGINEERS AND DURHAM COUNTY 
COUNCIL 


THE Trades Disputes and Trade Unions 
Act of 1927 laid down in one of its clauses 
that “it shall not be lawful for any local 
or other public authority to make it a condi- 
tion of employment or continuance in employ- 
ment of any person that he shall or shall not 
be a member of a trade union.” With the 
repeal of the whole of that Act in 1947 that 
salutary clause ceased to have the force of 
law, with the consequence that, to-day, local 
authorities, if they so wish, are legally able 
to lay down such conditions of employment. 
Rather more than a year ago the national 
Press of this country was agitated by an 
attempt by the Durham County Council thus 
to apply the “closed shop ” to its teaching 
staff in defiance of the wishes not only of 
individual teachers, but of the National 
Union of Teachers itself. The teachers being 
strongly organised, the attempt was defeated. 
So, too, was an attempt by Edmonton 
Borough Council, some weeks later, to apply 
to the appointment of a borough surveyor 
and engineer a rule that he “ be and continue 
to be a member of a trade union affiliated to 
or specified by the Trades Union Congress 
or eligible for affiliation.” For the Engineers’ 
Guild, in conjunction with the Association of 
Local Government Officers and Surveyors, 
energetically took the matter up and the 
Minister of Transport was able to take 
effective action to bring about a change of 
heart in that Council. 

The matter at Edmonton was satisfactorily 
settled for engineers. But it was not so at 
Durham. There, after the Minister of Educa- 
tion had intervened, the County Council 
gave assurances that an offending rule 
should not be applied to teachers, doctors 
or dentists. But it gave no such undertaking 
to certain other professions, including engi- 
neers, midwives and nurses. Since then 
that Council has taken further action tending 
indirectly to bring about the same result 
that all its professional employees—teachers, 
doctors and dentists, besides engineers, 
midwives and nurses—shall be members of 
trade unions or professional organisations. 


The Council introduced about a year ago a 
regulation which requires that any applica- 
tion for extended sickness benefit must be 
lodged through a trade union or professional 
organisation, thus making it impossible for 
an employee, not a member of such a body, 
to lodge such an application. To this rule 
the professional organisations concerned have 
rightly taken grave exception. In conse- 
quence, a group of six professional organisa- 
tions, including the Engineers’ Guild, recently 
set up a “joint emergency committee,” 
representative of all the professions here 
mentioned, to take up with the Council 
the whole matter. Meetings were held 
with a special committee of the Council ; 
it even proved possible to agree with that 
committee upon arrangements that would 
meet all the objections of professional 
employees. But when those arrangements 
were considered by the Council itself last 
month they were “referred back to the 
committee for further consideration,” or, 
in other words, rejected. Negotiations 
having thus failed the joint emergency 
committee is approaching the four Ministers 
concerned—those of Education, Health, 
Housing and Local Government, and Trans- 
port—with the request that they should 
take immediate action. In considering what 
further could be done the committee, we 
have no doubt, rejected, quickly, any policy 
at all akin to strike action, as being repugnant 
to professional people very well aware of 
their responsibilities to the community they 
serve. But it was decided—though at the 
time of going to press no action seems yet 
to have been taken to implement the decision 
—that the professional journals of its con- 
stituent organisations should be asked to 
refuse to publish advertisements of any 
appointment under the Durham County 
Council, a request likely to receive sym- 
pathetic consideration by the Press. 

The major engineering institutions are, 
no doubt, watching the development of 
this affair with interest. But they are 
chartered learned societies concerned only 
with education and the advancement of 
engineering knowledge. They cannot inter- 
vene. It falls to the Engineers Guild, which 
was founded to uphold the status and protect 
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the interests of professional engineers ty 
take action on the latter’s behalf in such g 
situation as that under discussion. Yet, jt 
seems to us deplorable that the Gui'd and 
similar organisations for other prof¢ssions 
should need to exercise eternal vigilarice jn 
watching the actions of local auth ritieg 
in order to see that conditions of emp]. nent 
so repugnant to professional men as 


those 
adopted by the Durham County Cou: ji! ape 
not Jaid down. For other authoritic: with 
views as narrow as those of the Durham 
Council may, at any time, be temp‘»d to 


lay down similar conditions, and thre jg 
no legal bar to restrain them. We suppose 
it is not practicable to introduce legi:iation 
once and for all to set the matter right, 
Indeed, to attempt to introduce such !«visla. 
tion might prove undesirable by intruding 
party politics into a dispute that is at present 
unconnected with such politics—a point 
emphasised by the fact that it was a Labeul 
Minister of Transport who effectively ended 
the Edmonton dispute. But a clear intima. 
tion by the four Ministers approached, that 
rules such as those introduced by the Durham 
County Council are incompatible with the 
established principle that councils, in making 
appointments, shall make their choice from 
as wide as possible a field of candidates 
having appropriate professional qualifications 
(with the implication that various Govern. 
ment grants might in consequence be with. 
held—the threat that compelled the 
Edmonton Council to give way) might not 
only bring the present dispute to an end, but 
discourage any other local authority from 
entering upon a course of action similar to 
that of Durham. Engineers, as well as 
members of other professions, await with 
interest the outcome of the emergency 
committee’s approach to the Ministers. 


COAL OUTPUT 


Axsout the middle of last week the National 
Coal Board issued a statement about the 
coal situation at the end of the “coal 
winter.”” The figures for coal stocks and 
coal output contained in that statement 
make more satisfactory reading than any 
the Board has been able to issue since the 
end of the war. It is pointed out, for 
instance, that the “stock position at the 
end of the winter is much better than any- 
one thought possible ” and the hope is even 
expressed that “if high outputs are main- 
tained throughout the summer . . . stocks 
can be built up for next winter to a level 
which should enable the country for the 
first time for many years to face the winter 
without the fear of crisis.” A continuous 
and very satisfactory gain in juvenile 
labour is also a cause for congratulation. 
It is very pleasing to be given this informa- 
tion. But it seems to us unfortunate that 
in making it public the Board should not 
have referred also to a number of factors 
that must make an impartial observer 
less apparently optimistic about the 
future than the Board. For at this time 
of year there is a very natural, even if 
irrational, slackening of interest in coal 
output figures. Politicians, even if not 
industrialists and other users of coal, revel- 
ling ‘in the certainty that supplies of coal 
will be adequate for several months ahead, 
tend to have, for a little while, no sense 
“of ills to come nor care beyond to-day.” 
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The issu by the Board: of so optimistic a 
sateme!!! Without reference to less” satis- 
factory ‘actors can only encourage the 
tendency. always apparent at this time of 
year, temporarily to forget how greatly 
shortage of coal is handicapping this 
country 

Had anyone had the courage to be opti- 
mistic after the unhappy experiences of 
earlier winters it might have been antici- 
pated as long ago as last autumn that coal 
figures this spring would make happier 
reading than any issued at this time of 
year since the war. For a certain foreseeable 
and very temporary factor, other than the 
good winter weather and satisfactory rail- 
way movement mentioned in the Board’s 
statement, has operated to make the situa- 
tion seem rosier now than it really is. That 
factor has been the check administered by 
shortage of raw materials to the hitherto 
rapid increase in the industrial output of 
this country. In consequence there has 
been substantially less demand for coal 
during the past few months than there 
would have been had industrial output 
continued to rise. The check to industrial 
activity has permitted the output: of coal 
to catch up a little upon increasing demand, 
with the consequence that, for once, it 
may prove possible to start the next coal 
winter with adequate stocks. But the 
relief is only temporary. Upon the longer 
term the situation remains scarcely changed. 
Now that raw materials are more easily 
obtainable and supplies of steel are expand- 
ing again industrial output can be expected 
to resume its upward movement. The coal 
situation here may be satisfactory next 
winter. But what will the situation be in 
following winters? Moreover, can the 
present situation be regarded as really 
satisfactory when this country is exporting 
so little coal to Western Europe? Indeed, 
it seems to us that, though the country 
may justly feel relieved that temporarily 
the coal shortage has eased, figures of pre- 
sent and prospective coal output provide 
no cause for optimism. 

Recently Mr. Gerald Nabarro, M.P., 
issued a pamphlet entitled ‘Ten Steps to 
Power.”” Its object is to outline a national 
fuel and power policy. In fact, it seems to 
us premature to attempt such a_ task. 
For a policy cannot be properly formulated 
until the full facts have been collected, 
as they are in process of being collected. by 
the “Ridley” Committee set up last 
August to examine how to establish a 
national fuel policy for the efficient and 
economical’ use of all forms of fuel and 
power, particularly coal. But the pamphlet 
happens to contain a very conveniently 
arranged table estimating the rate of usage 
and production of coal in 1960 should no 
action be taken to alter present trends. 
It is an informative-calculation: It indicates 
what is well known already, that the British 
Electricity Authority appears to be planning 
the erection of more power stations than 
there will be coal to supply, with an aggre- 
gate additional demand of some 25 million 
tons per year. It estimates that industrial 
demand, including that of the steel industry, 
will increase by some 20 million tons ; 
and it includes similar though smaller 
estimates of increases in the domestic 
demand and that of the gas industry. 
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Allowing for coal exports of 25 million tons 
per year it is shown that the planned out- 
put of the Coal Board at 240 million tons a 
year, even if that rate is reached as early as 
1960, will fall short of demand by some 
44 million tons. Mr. Nabarro’s figures 
could, no doubt, be challenged. But what- 
ever the information upon which such calcu- 
lations are based—always excepting the 
supposition that renewed industrial depres- 
sion is about to afflict the world—broadly the 
same answer is obtained that coal output 
by 1960 will be insufficient even to meet 
home demands let alone provide a surplus 
for export. The Federation of British 
Industries, for instance, recently estimated 
that the true demand for coal to-day, could 
it be wholly met, is some 10 to 20 million 
tons a year above the annual rate of supply 
and that by 1960/65 it will have grown to 
some 50. million tons a year above the rate 
of supply. When the Ridley Committee 
reports (we hope its report will not be much 
longer delayed) it will be possible accurately 
to assess the situation. But already it 
appears clear that each of the great nationa- 
lised industries of coal, electricity, gas and 
steel has been planning its future operations 
without reference to the plans of the 
others. In those circumstances we feel 
that. in issuing a document containing 
heartening information about short-term 
prospects of coal supply the Coal Board 
would have seemed less short-sighted had 
it also drawn attention to the fact that 
longer-term prospects remain unchanged 
and just as unsatisfactory as ever. One 
swallow does not make a summer. Nor 
does the happy experience of a single winter 
prove that the coal supply problem has been 
solved. 





Obituary 


SIR ALAN ANDERSON, G.B.E. 


WE record with regret the death, which 
occurred in London on Sunday last, May 4th, 
of Sir Alan Garrett Anderson, of Notgrove 
Manor, Gloucestershire. Throughout his 
long business career Sir Alan was well known 
to many engineers, particularly those con- 
cerned with shipping and railways. 

Sir Alan, who was born in 1877, was the 
son of Mr. J. G. Skelton Anderson and 
Dr. Elizabeth Garrett Anderson. He was 
educated at Eton and Trinity College, 
Oxford, and subsequently joined his father’s 
firm, Anderson, Green and Co., Lid., 
managers of the Orient Line. In 1911 Sir 
Alan was elected a director of the Midland 
Railway Company, and when later on the 
grouping of the railways was effected, he 
served on the board of the London, Midland 
and Scottish Railway Company. In the first 
world war Sir Alan was called upon for many 
services connected with shipping and during 
the last year of that war was Controller at 
the Admiralty. In 1918 he became a director 
of the Bank of England, and in the years 
following occupied a number of important 
offices, amorig them being president of the 
Chamber. of Shipping, president of the 
Institute of Marine Engineers, president of 
the Association of British Chambers of Com- 
merce, and president of the International 
Chamber of Commerce. Sir Alan was also a 
director of the P. and O. and British India 
Companies and of the Suez Canal Company. 

ing the second world war his expert 
knowledge of transport matters was again 
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readily available to the country, and from 
1941 to 1945 he rendered distinguished 
service as Controller of Railways and chair- 
man of the Railway Executive. 

Sir Alan’s interests were many. He gave 
valuable help to the Elizabeth Garrett 
Anderson Hospital and to the work of King 
Edward’s Hospital Fund. He was a Deputy 
Lieutenant of the City of London, a member 
of the Fishmongers’ Company, and, for some 
years, a governor of Eton College. Sir Alan 
was created K.B.E. in 1917 and G.B.E. in 
1934. 





Literature 


The Autobiography of Robert A. Millikan. 
With Foreword by Sm Grorcre THomson, 
F.R.S. London: Macdonald and Co. 
(Publishers), Ltd., 16, Maddox Street, W.1. 
Price 21s. ei 

Dr. MitrrKan is the acknowledged doyen 

of American physicists. At the time he 

graduated (in 1893) the study of physics 
in American universities was in a very back- 
ward state. The only two textbooks then 
extensively used were translations from 

Ganot’s Physics and Deschanelles’s Physics ; 

in his two years, 1893-95, at Columbia 

University, he was the sole graduate student 

in physics. Before 1893, when the Physical 

Review and the Astrophysical Journal were 

founded, there were no specialised American 

journals in any physical subjects. The 
contrast between the state of science in 

America and in Europe is illustrated by the 

fact that Michelson, Willard Gibbs, and 

G. E. Hale are the only three American men 

of science of that time who are deserving 

of mention with European contemporaries 
such as Maxwell, Kelvin, Joule, Rayleigh, 

Stokes, Tate, and Poynting, in England ; 

Helmholtz, Planck, Boltzmann, Hertz, 

Wien and Kirchhoff, in Germany ; Foucault, 

Fizeau, Mascart, and Poincaré, in France. 

_ The active life of Millikan has covered 

not only a tremendous development of 

physics in his own country, but has also 
coincided with a period of spectacular 
discoveries and of revolutions in fundamental 
ideas, which are without parallel in any other 
epoch of comparable length. The period 
may be said to have commenced with the 
announcement by Roentgen in 1895, shortly 
after Millikan had arrived in Berlin to work 
under Planck, of the discovery of. X-rays. 
Shortly afterwards there followed the dis- 
covery of radio-activity by Becquerel and 
of the electron by J. J. Thomson. ‘These 
discoveries paved the way for the remarkable 
advances during the present century in 
atomic physics and in fundamental ideas : 
it is sufficient to mention the quantum 
theory ; the theory of relativity, involving 
the equivalence of mass and energy; the 

Bohr theory of the atom and its effect on 

the analysis of spectra; and wave-mechanics, 

with its dual wave and particle concepts. 

Millikan himself has played a significant 
part both in the development of physical 
instruction and research in America and 
also in the advancement of physics during the 
present century. He has been a great teacher 
and the first dozen years after his appoint- 
ment as assistant to Michelson at Chicago 
were spent largely in organising classés and 
in writing textbooks for classroom and 
laboratory work. 

His contributions to physics have included 
the proof of Einstein’s hypothesis of the 
photo-electric effect, establishing the exist- 
ence of the photon ; the beautiful proof; by 
his oil-drop method, of the equality of charge 
among electrons ; the use-of the hot-spark, 
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high-vacuum, ultra-violet technique to study 
the radiations from atoms stripped of most 
of their satellite electrons, providing a means 
whereby the whole gap between ultra-violet 

tra and X-ray spectra could be covered ; 
the investigations of the intensity of cosmic 
rays at great heights on mountains and in 
balloon flights and at various depths below 
the surface of high-altitude lakes. With the 
exceptiun of the cosmic ray investigations, 
which are referred to but briefly, all these 
investigations are fully described in this book. 

Of special interest is Millikan’s account 
of the formation during the first world war 
of the National Research Council, as a 
permanent sub-committee of the National 
Academy of Sciences and operating under its 
congressional charter. The prime mover in 
this was George Ellery Hale, but Millikan 
was a member of the small organising com- 
mittee and took a very active part in the 
scheme from its inception. The purpose of 
the Council was “ to bring into co-operation 
governmental, educational, industrial and 
other research organisations, with the object 
of encouraging the investigation of natural 
phenomena, the increased use of scientific 
research in the development of American 
industries, the employment of scientific 
methods in strengthening the national 
defence, and such other applications of 
science as will promote the national security 
and welfare.” The importance of this 
Council in the organisation of science for 
national defence in the late phases of 
the first World War and during the second 
World War cannot be overestimated, and 
is clearly brought out in Millikan’s account. 

Millikan took a great share also in the 
scheme for the establishment by the Rocke- 
feller Foundation of some fifty National 
Research Fellowships in physics and 
chemistry. These Fellowships were intended 
to enable the best graduates of American 
universities, who had already taken their 
Ph.D. degree, to undertake research for 
two or three years at an American university 
before they took a permanent post. This 
scheme he considers to have been “ the most 
vital influence in the development of the 
United States into a country whose scientific 
output is now comparable to that of the 
other leading scientific countries.” 

In the last chapter Millikan has set down 
his guiding philosophy in life. He believes 
that religion and science must go hand in 
hand. The task of religion is to develop the 
consciences, ideals and aspirations of man- 
kind ; the purpose of science is to obtain a 
better knowledge and understanding of the 
processes of Nature. Religion is related to 
conscience and science to knowledge. Both 
are needed for the progress and happiness 
of humanity. He is not concerned with any 
particular theology, and, though he regards 
it as futile to attempt to define God in precise 
terms, he considers that for himself a 
sufficient definition is that God is the intelli- 
gence manifested in Nature. 

This autobiography of a great and lovable 
man is eminently’ readable and full of 
interest. It is the record of the life of a 
great teacher, of an investigator whose work 
gained him the Nobel Prize.in physics, of a 
successful scientific administrator who has 
taken a great share in building up the high 
reputation of the California Institute of 
Technology, and of a philosopher. 





Synthetic Resins and Allied Plastics. Edited 
by H. M. Laneron. London: Oxford 
University Press, Amen House, Warwick 
Square, E.C.4. Price 50s. 

Tuts volume represents the third edition of 

the well-known work first published in 1937. 
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In originally compiling it, the late R. 8. 
Morrell was ably assi by a number of 
other experts engaged in the various branches 
of the plastics industry. Although Dr. 
Morrell died in the closing weeks of 1946, the 
original scope and design of the book had 
been fashioned by him. A little later the 
present editor, Mr. Langton, took up the 
task of preparing the third edition where it 
had been left by Dr. Morrell. This task has 
been made easier by the co-operation of 
fourteen specialists in the field of plastics. 
Since its inception, this work has been 
accepted as one of the standard volumes on 
plastics. 

In the third edition the general structure 
and chapter headings of the previous editions 
have been maintained, but opportunity has 
been taken to incorporate much new material 
which has only recently become available. 
Important new developments in manufac- 
turing technique are included in this edition, 
while prominence is given to the plastic 
materials which are being developed as a 
result of the new British petroleum chemicals 
industry. This industry has led to the. pro- 
duction of large quantities of various 
chemicals which form raw materials for the 
manufacture of plastics. These raw materials 
are capable of polymerisation or condensa- 
tion to produce synthetic resins. A new 
chapter has also been added to cover the 
subject of shellac and the products obtained 
from it. As in previous editions, the present 
volume embraces in a comprehensive manner 
the chemistry of plastics and the reactions 
involved in the creation of synthetic resins. 
One of the most recent resins is polytetra- 
fluorethylene ; it is creating much interest 
owing to its value as an electrical insulating 
material, and to its high resistance to heat. 
It is unique as an organic material, in being 
remarkably stable and chemically inert. 
This new resin belongs to a group of other 
halogenated hydrocarbons which are reviewed 
in a chapter covering petroleum hydrocarbon 
and rubber resins. Because of the rapid 
advance of the petroleum chemicals industry 
the authors express the view ‘that petroleum 
has become a potential rival to coal tar as a 
source of aromatic raw material for the 
plastics industry. They believe that the 
development of hydrocarbon polymers has 
been slow, because the early products from 
the petroleum chemical plants had inferior 
physical properties and real progress was 
made only when segregated fractions were 
used, in conjunction with improved methods 
of polymerisation. That petroleum chemical 
products have improved to a remarkable 
extent is shown by the fact that plastics 
plants are now operating side by side with 
petroleum] chemical plants, which provide 
the raw material for the plastics. 

One section of the book is devoted to pro- 
gress made with rubber resins—that is, 
products produced from natural rubber, as 
distinct from the different kinds of synthetic 
rubber. Because of the similarity of the com- 
position of rubber to other unsaturated 
polymerisable hydrocarbons and the exist- 
ence of resinous materials, such as gutta- 
percha and balata, of the same empirical 
formula, it is natural that much attention 
has been given to the treatment of rubber 
with the object of producing resins. Although 
synthetic rubbers belong properly to the 
rubber industry, the book devotes several 
pages to them, because work in recent years 
on the structure of polymeric materials and 
high polymers has led to the production of 
many kinds of synthetic compounds of high 
molecular weight; some of which have 


rubber-like, elastic properties. The know- 
ledge thus gained has stimulated further work 
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on polymerisation with a view to producing 
synthetic rubber.. In addition to chapters 
devoted to all the commonly accepted 
synthetic resins, one chapter covers mica). 
laneous resins and reviews the less wide} 
known and little-used products. Two 
chapters cover the problems of resinification 
and discuss the physical and chemical changes 
involved. Another chapter deals with e!«ctrica| 
testing and requirements, while th» fing} 
chapter covers methods of identification anq 
testing of synthetic resins and other ray 
materials of the plastics industry. Th re ar 
many hundreds of references to other 
published work in the same field, anc! thege 
references are conveniently tabulated at the 
conclusion of each chapter. 





SHORT NOTICES 


Power System Analysis. By J. R. Mortlock, 
Ph.D., B.Sc. (Eng.), M.I.E.E., and M. wW, 
Humphrey Davies, M.Se., A.M.I.E.E. London; 
Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 45s.—This book is based on a 
post-graduate course on power system analysis, 
which was held at Imperial College in April, 
1949. The main purpose of the course was to 
provide a forum whereby power system engi. 
neers, research workers and teachers could 
exchange information on recent advances in the 
application of steady state network theory to 
power system problems. Besides the two 
authors, the lecturers in the course were 
L. Gosland, C. H. Lackey, F. J. Lane, and 
J. W. B. Mitchell. The book is derived from 
the notes circulated for the course and from the 
subsequent discussion and, although the original 
contributions have been recast for the sake of 
uniformity, the authors have tried as far as 
possible to preserve the atmosphere of the 
course. It is assumed that the reader will have 
some experience of power system work and 
much of the more elaborate analytical work of 
the course has been included as an introduction 
to the specialised literature. Some additions 
have been made to the material contained in 
the original course; for example, chapters 
have been included on power system control 
and on the application of matrix algebra to 
network problems. Indeed, the whole treat- 
ment is as up to date as it is possible to be ina 
subject in which the state of knowledge is far 
from static. 





Soil Testing for Engineers. By T. W. Lambe. 
London: Chapman and Hall, Ltd., 37, Essex 
Street, W.C.2. Price 40s.—This volume, 
which has been prepared at the Massachusetts 
Institute of Technology, is about that branch 
of soil mechanics concerned with the testing of 
soils, and is intended to fulfil the need for 
a textbook on that topic. Only laboratory 
testing is included, and the common laboratory 
soil tests are given. Specialised research 
tests have not been included, neither have 
several tests stated to be of a semi-empirical 
nature, nor clay technology and the related 
laboratory tests. 

There is an introductory chapter on general 
laboratory procedure, followed by a chapter 
on each of the thirteen tests presented, each of 
which consists of sections entitled: introduc- 
tion, apparatus and supplies, recommended 
procedure, discussion of procedure, calculating 
results and numerical example. Brief deriva- 
tions of the yarious formule are included in 
the appendix, together with calibration pro- 
cedures and other techniques. 





BOOKS RECEIVED 


Structural Theory and Design, Vol. 2. By J. 
McHardy Young. London: Crosby Loukbdiod and 
Son, Ltd., 39, Thurloe Street, 8.W.7. Price 25s. 
Strength of Materials, By Gerner A. Olsen. 
London: George Allen and Unwin, Ltd., Ruskin 
House, 40, Museum Street, W.C.1. Price 32s. 6d. 
Measurement and Control of Temperatures in 
Industry. By R. Royds, London: Constable and 
Oo., Ltd,, 10-12, Orange Street, W.C.2. Price 25s. 
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Reorganisation of Gas and Oil Engine 
Works 


A general programme of reorganisation is in hand at the Ashton-under-Lyne works 
of the National Gas and Oil Engine Company, Ltd. An erection line for single- 
cylinder horizontal engines of wp to 27 h.p. is now in full production, and a similar 
line is being prepared for engines of twin-cylinder design, which will supersede the 
larger single-cylinder units. Reorganisation of the vertical engine department is 
still in @ preliminary stage, but a number of new machine tools have already been 


installed. 


HE very modest premises at Ashton-under- 
Lyne first occupied by the National Gas 
and Oil Engine Company, Ltd., in 1889, 
forms now the bay in which this company 
has established an assembly line for the pro- 
duction of a range of single-cylinder horizontal 
engines. Models of up to 27 h.p. leave that 
line for the test beds at about twenty-minute 
intervals. The completion of this production 
line forms the first stage of a reorganisation 
rogramme now well under way elsewhere in 
the works, which .will eventually provide for 
line production of the larger horizontal 
engines now being batch-built, and involves 
also an extensive retooling for the produc- 
tion of vertical oil engines. 

Since 1889, when few gas engine builders 
existed, this company has happily adapted 
itself to the ever-changing demands for prime 
movers. Its earliest gas engines ran on town 
gas, but as considerable economies were obtain- 
able by combining the engine with a gas pro- 
ducer unit the design and manufacture of gas 
producer plant was undertaken in what are 
shown in our diagram’ below as bays R and 8. 
When ultimately the electric motor seriously 
challenged this market the company added 
another four bays (U to X) in 1908, and began 
to manufacture large vertical gas engines. 
Then, in the 1920s, came another challenge, 
this time from the diesel engine, and conse- 
quently during 1924 the company introduced 
its first horizontal oil engines, adding vertical 
engines to its range two years later. Pressure- 

engines on the Buchi principle followed 
in 1936, the first dual-fuel engine was introduced 
in 1938, and in 1943 the company pioneered 
the production of four-valve head engines. 

The immediate outcome of the present 
reorganisation has enabled the production of 
the horizontal engines to be raised by 4006 per 
cent, and it is hoped to effect a substantial 
increase in the’ production of vertical engines 
as the retooling programme advances. 

It was to see some of the post-war develop- 
ment that we were invited by the National 
Gas and Oil Engine Company, Ltd., to visit 
its works at Ashton-under-Lyne, and our 
tour started at the Wellington Road section, 
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which is mainly concerned with the machining 
and erection of ten sizes of horizontal engines. 


HorIzontTaL ENGINES 


The main casting which forms the bed-plate 
and the cylinder body are purchased outside 
in a rough fettled condition and enter the works 
at H bay. They are there suspended from an 
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station built, although machine tools have been 
ordered and bases prepared with the object of 
feeding an erection line of twin-cylinder engines 
which are in fact to supersede the larger single- 
cylinder range. The handling and erection in 
these bays is facilitated by overhead chain 
hoists, which are cantilevered from each column, 
whilst in bay D are the six test beds. These beds 
are fitted with rope brakes and it is only at this 
stage that the engine is mounted high enough 
to receive the flywheel. 

The remaining three bays of this section are 
devoted to the line erection of the four smallest 
sizes up to 27 h.p. In bay C, illustrated here- 
with, bed and breech end machines are 
arranged in groups with roller tracks and com- 
pressed air hoists to provide a continuous flow 
converging on a washer at the start of the 
assembly line, which occupies bay B and is 
illustrated’ on page 640. Each bed is located 
in turning jigs through the top water hole and 
one foundation hole, and after completion of 
drilling and studding operations pass to 
Kendall and Gent milling machines. One 
machine attends to the side shaft bracket ‘seat- 
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overhead conveyor and pass through a double- 
chamber shot blasting installation, after which 
they are red leaded and painted, this serving 
in most cases as the final coat. In the adjacent 
bays G, F, E and D engines above 27 h.p. are 
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ing and the base, and another to the bearing cap 
housings. With these milling and drilling 
operations completed the beds pass to cylinder 
and crankshaft boring machines specially 
designed and made by the company. Each 
machine employs two multi-cutting boring 
heads disposed at right angles, which effect 
both these boring operations simultaneously. 
The longitudinal bar faces the breech end and 
prepares seatings at each end for the liner, the 
front end being stepped also to house a seal ; 
the transverse bar bores and faces the i 
caps and main bearing housings. On the 20 h.p. 
model these boring operations are completed 
in two and three-quarter hours. 

At this stage the beds have progressed towards 
the head of the bay, where the Dawson washer 
plant is installed at the beginning of the erection 
line in bay B. Other machines in C are placed 
strategically so that the components can pass 
to the adjacent assembly line with a minimum 
of handling. Amongst these machines is a 
battery of Webster and Bennett boring mills 
with multi-headed turrets, and on each machine 
a flywheel is faced, edged and chamfered on the 
rim, faced on the boss and bored. The forged 
crankshafts, which are generally bought outside 
finished machined, are drilled and keyed on 
some Cincinnati machines and some balance 
weights are faced and studded for attachment 
to the crank webs. The breech*end assembly, 
consisting of the breech end, liner, piston and 
connecting-rod, is made up with certain other 
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sub-assemblies in bay A, where there is a stores 
mainly supplied from the small machine shop 
comprised by bays Q to 7’. 

At the beginning of the assembly line the 
bed, after emerging from the washer, receives 
the breech end assembly. The breech end is 
supported horizontally from an air hoist, and 
after tests for angularity, is secured by studs. 
As the bed is rollered down the line erection is 
completed in seven stages. At.the end of the 
line are fifteen test beds for the 16-20 h.p. 
engines, and some other beds of 12 h.p. capacity 
are arranged in C bay. 


THE FouNDRY 


The foundry is equipped with two cupolas 
with capacities of 5 and 6 tons per hour, a 
Sesci furnace, which can hold a 5-ton charge, 
and three Morgan. oil-fired crucibles, each of 
400 lb capacity. In 1936 experimental work 
was started in the foundry and the laboratory 
on the use of molybdenum as an alloy addition 
to high-duty cast iron. It was quickly found 
that with increasing amounts of molybdenum 
present in a low phosphorus base iron, a new 
micro-structural component began to appear 
as patches amongst the pearlitic matrix of the 
iron. With sufficient molybdenum (about 
1 to 1} per cent) it was possible, in casting 
sections of about }in to jin to suppress entirely 
the formation of pearlite, under normal cooling 
conditions in the mould, yielding a matrix 
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composed entirely of the new constituent, when 
the metal showed high strength and remarkable 
toughness. An addition of nickel along with the 
molybdenum was found to reduce the amount 
of the latter required to yield a matrix of the 
new constituent, and, further, readily enabled 
the structure to be developed in heavier sections 
and gave greater latitude in control. 
Development work resulted in the now 
familiar “ Acicular”’ type of cast iron, having 
tensile strengths ranging from 24 to 28 tons 
per square inch, or more according to casting 
section, &c., combined with a remarkable degree 
of shock resistance not previously associated 
with grey cast iron in the “‘ as cast ” condition. 
Commercial production of castings from acicular 
material, melted in crucible furnaces, com- 
menced in 1937, and amongst early applications 
was a wide range of diesel engine valve rocking 
levers (replacing similar parts in malleable iron 
or steel) with operating stresses up to 9100 Ib 
per square inch ; thousands of such parts have 
been put into service without a single failure. 
Other early applications were for gear wheels 
(replacing case-hardened steel parts) for the 
larger horizontal engines, bed caps for vertical 
engines (replacing malleable iron),’ valve seat 
inserts, compressor and pump crankshafts, &c. 
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Gear wheels for the smaller horizontal engines 
have been successfully oil hardened. Small 
diesel engine crankshafts were later made in 
the material, and as experience and technique 
were gained application was extended to cover 
crankshafts for the ‘“‘M4A” series vertical 
engines, ranging from three to eight cylinders, 
having crank journals of 5~,;in diameter and 
developing up to 55 b.h.p. -per. cylinder at 
1500 r.p.m. Developments are in hand for the 
early introduction of new horizontal engine 
designs from 45 to 90 b.h.p. at 333 r.p.m., and 
incorporating acicular cast iron crankshafts as 
standard components. 

Difficulties with the supply of alloy steels 
have accelerated the use of acicular cast iron 
inlet and exhaust valves for various horizontal 
and -vertical engines, and these components 
have proved quite satisfactory. Tensile tests 
taken from valve stems and tested at various 
temperatures gave the following results :— 


Temperature, Tensile strength, 
deg. Cent. tons/sq in 
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On show at the works was a six-throw cast 
crankshaft which has run in an “‘M4A6” 
type engine for about five years at speeds up to 
1500 r.p.m. and cylinder pressures of 1100 lb 
per square inch. This particular shaft, despite 
a flaw in No. 6 crankpin, was held in a sixth 
order critical speed for eight hours without any 
signs of trouble. The vibration stress on this 
critical was 4250 lb per square inch, which is 
approximately 64 per cent of the stress measured 
on an identical sized steel shaft under identical 
conditions. 

A considerable portion of the foundry’s 
capacity is allocated to components of the 
vertical engines. The larger engine beds and 
columns are moulded in concrete pits up to 
30ft by 8ft by 9ft deep. The weight of cores 
alone amounts to about 25 tons for the largest 
engine, the “‘ B4A,” and some 300 tons of mould- 
ing sand are used. Other equipment includes a 
group of six Pneulec moulding machines of 
from 1500 lb to 4000 lb capacities, sand hand- 
ling plant, continuous mould drying stoves, 
roller track return of moulding boxes, and 
automatic knock-out. Other moulding machines 
are used for the green sand moulds. The core 
shop equipment ineludes a Coleman core 
blower, sand slinger and a roll-over. stripping 
machine. 

The fettling equipment includes shot blasts 
and a hydro-blast plant, with sand recovery 
equipment, which ejects a mixture of 75 lb of 
sand and 25 gallons of water per minute at 
1200 lb per square inch. 


VERTICAL ENGINE DEPARTMENT 


Bays U to ¥Y are allocated to the manufacture 
of vertical engines of up to 2000 b.h.p. 
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U bay is laid out for the machining «/ beds 
columns, cylinder heads, conneeting-rods, crank. 
shafts, &c., for the “M4A” and “R4,» 
engines, and for the honing of cylinder liners. 
At the railway end a “Parco-Lubrizirig” » lant jg 
situated, in which all cast iron pisto:.s ang 
rings are chemically treated to provide a « rating 
to assist initial running in. The remainipn 
bays are used for the machining of lar: bed. 
plates and columns and include a planin 
machine with a table having a capacity of loft 
by 10ft by 26ft, horizontal boring ms chines 
and a special-purpose machine for the cylinder 
bores on large columns. 

Vertical engines are erected, teste and 
packed in two bays, which have a stoves jp 
between them. “ F4A” and “ B4A ” engines 
are erected in position on a test plate under g 
heavy crane. The smaller “M4A” and 
‘** R4A ” types are assembled on bogies. 

Amongst some of the machine tools re: ently 
installed was a Gildermeister plano-miller, 
which we saw handling an eight-cylinder 
eolumn. Its four heads were working on top 
and side faces of the column at about 200f¢ 
per minute, and a single roughing and one 
finishing cut was removing almost }in of metal, 


SMALL MacHINE SHOP 

This section of the works occupying bays 
Q to Tis used for manufacturing the smaller 
details used on the various engines. It contains 
many kinds of automatic machines, including 
two Wickman five-spindle autos, a thread 
rolling machine, and crack-detecting equipment. 

Gear cutting is carried out in this department 
with plant which includes three David Brown 
hobbing machines dealing with gears up to 5ft 
in diameter and two Sunderland gear planers. 

The ground floor of 7’ bay contains groups 
of turret lathes and multi-cutting lathes, and 
here piston rings and bronze bearings are 
completed. A surrounding gallery is used for 
the milling and drilling of smaller details, 
assembly of fuel pumps, atomisers, governors, 
lubricating oil pumps and other assemblies. 


RESEARCH DEPARTMENT 

Multi-cylinder engines for prototype work 
are installed in this department for general 
engine performance and reliability tests. There 
was also a prototype twin horizontal engine 
which the company is to introduce, and men- 
tion was made of work in this department 
towards employing brake mean effective 
pressure of over 150 lb per square inch. 

An interesting development at the present 
time is the work on heavy fuel oils of up to 
3000 seconds viscosity. A single-cylinder 
“R4A” engine, 50 h.p. per cylinder at 600 
r.p.m., has run 2000 hours on fuels varying in 
viscosity from 600 to 3000 seconds, and has 
completed a 1000-hour endurance run on 1500 
seconds viscosity fuel. The principal market 
for this design will be the marine auxiliary field. 


Radio Astronomy 


The Department of Scientific and Industrial Research recently announced that, 
with the help of the Nuffield Foundation, it has been decided to install a steerable radio 
telescope for astronomical work at Manchester University. It will be the largest radio 
telescope in the world and will enable regions of the universe to be explored for the 
first time by the recently acquired techniques of radio astronomy. 


NTIL quite recently the history of astro- 
nomy has been identified solely with the 
evolution of telescopes whereby the visible 
part of the spectrum has been used to explore 
the universe. The fact that any radiation 
from space with a wavelength outside the 
visible spectrum is absorbed by the earth’s 
atmosphere and can play no part in this visual 
method of exploration has hitherto proved to 
be no handicap to astronomers. For over 
fifty years it has been known that most of the 
energy output of a hot body such ‘as the sun 
or stars. lies within: the visible band, and it 
has been accepted that man’s. view of the 
universe is determinéd mainly by the limitations 
of the best telescopes. 
In 1931, however, an American scientist 
Jansky made the surprising discovery, that 





radio waves were reaching the earth from the 
outer space.. It had been known for some time 
that, besides the visual trum, the long 
radio wave region contained another gap or 
“window ” in wavebands that were absorbed 
by the ‘earth’s atmosphere. At the long-wave 
end, 20m or 30m wavelength radiation is cut 
off by absorption in the ionosphere ; at the short- 
wave end, below about lem, it is cut off by 
absorption in the atmosphere. Between these 
wavelength limits radiation from outer space 
could penetrate to the earth, but it was. not 
considered that this portion of the spectrum 
would be of much interest in astronomy. 
Therefore, little notice was taken of Jansky’s 
discovery and, by the end of the second world 
war it was generally accepted that these radio 
emissions were being generated by atomic 
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rocesses in the rarefied hydrogen gas in inter- 
stellar space. ; 

After the war, however, the radio and radar 
techniques which had been so highly developed 
for military purposes, were applied to this 
problem by groups of workers ‘in England and 
Australia. In the first experiments the receiving 
aerials were of conventional form—that is, 
“‘padio telescopes ”’ or aerial arrays which 
received the radiation in a beam of, say, 10 deg. 
or 20 deg. wide. The early results of Jansky 
were confirmed, But the resolution of these 
radio telescopes was very poor indeed compared 
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Cassiopeia sources there are, of course, many 
visible stars, but none of outstanding visual 
characteristics. In fact, the most recent 
conclusion is that no star brighter than sixteenth 
or seventeenth magnitude is near either the 
Cygnus or Cassiopeia radio source. Since the 
original work in 1948 many more of these 
localised sources of radio emissions, or ‘‘ radio 
stars,’’ have been located, but no one has yet 
been able to identify any object or class of 
visual objects in the Galaxy with the source of 
these radio emissions. 

So far, the number of “radio stars’’ dis- 
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with the resolution of even a small. optical 
telescope and it seemed unlikely that they 
could give much further information about the 
origin of these radio waves. The difficulty is 
fundamental because the wavelength of the 
radio emissions is over a million times longer 
than the wavelength of light. By 1948 simul- 
taneous developments in Sydney by Bolton 
and Stanley, and in Cambridge by Ryle and 
Smith, led to the construction of a new kind of 
radio telescope which, to a certain extent, over- 
came the severest difficulties of resolution. 
In principle, these systems used two separate 
aerials spaced by several hundred metres, 
the signals from the two aerials being con- 
nected to the common input of a radio receiver. 
Whereas the reception pattern of a single aerial 
consists of a main broad lobe which narrows 
as the size of the aerial is increased, the reception 
pattern of these spaced aerial “ interfero- 
meters ’’ consists of a close-packed system of 
lobes, resembling the corrugations of a fan. As 
the earth rotates and this lobe system sweeps 
over the sky, the intensity of the signal in the 
receiver output will remain steady, or vary 
only slowly, provided the source of the radiation 
subtends an angle large compared with the 
separation of the lobes. If, however, the radio 
signals are coming from a source which subtends 
an angle small compared with the lobe separa- 
tion, then the signal at the receiver output will 
go through a series of maxima and minima. 

In 1948, both groups of workers in Sydney 
and Cambridge used their radio interferometers 
to study the radio emissions from the Galaxy 
with interesting results. First, from Sydney, 
Bolton and Stanley announced that they had 
found an intense source of radio emission with 
an angular diameter of less than eight minutes 
of are in the constellation of Cygnus. Shortly 
afterwards, Ryle and Smith discovered an 
even more intense source in Cassiopeia. The 
most significant aspect of this work was: not 
so much the discovery of localised sources of 
intense radio emission, but the complete 
inability to identify them with any particular 
visual objects in the sky. Although they lack 
the precision of optical telescopes, the radie 
interferometers can position these intense 
sources with reasonable accuracy. In the 
region of space which contains the Cygnus and 





covered in the Galaxy has increased with 
improvements in the sensitivity of the radio 
equipment. How long this process of discovery 
will continue is uncertain, but it is likely that 
the hundred or so now known are merely the 
nearest and most intense of a very large number 
in the Galaxy. With the unaided eye, or with 
a small telescope, the Milky Way appears as a 
diffuse patch of light; it is only with the 
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larger instruments that this diffuse appearance 
can be seen to be due to the existence of 
myriads of stars. It is now thought that a 
similar situation exists with the radio stars, 
and that the radiation received from the 
direction of the Milky Way appears diffuse 
because contemporary radio telescopes are 
not good enough to resolve it into radio stars. 
From the strength of this unresolved emission 
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and from the strength of the signals received 
from the known radio stars it is possible to 
make an intelligent guess at the total number 
of radio stars in the Galaxy—they are probably 
as numerous as the visible stars. The Galaxy 
contains some hundred thousand million stars 
which emit light and can be seen with the 
human eye and telescope ; it may well contain 
a similarly vast number of dark objects which 
generate intense radio waves and can only be 
seen by the radio telescope. The nature of 
these radio stars is one of the problems of 
present-day astrophysics. 

Meanwhile, Lovell at Jodrell Bank was 
making a different attack on the problem of 
resolution—that of constructing a very large 
radio telescope receiving only in a single very 
narrow beam. The instrument is 220ft in 
diameter and with its aid in 1950 Hanbury 
Brown and Hazard succeeded in detecting the 
radio waves from the great nebula ‘in Andro- 
meda, 750,000 light years distant. The implica- 
tions of this experiment are far reaching. The 
only reasonable conclusion is that the “‘ radio 
stars’’ must populate the Andromeda nebula 
as well as the Milky Way system, and a com- 
parison of the total radio emissions of the two 
stellar systems indicates that their “ radio 
star’ population must be very similar. These 
are merely two nebule in an assemblage of 
millions of similar ones scattered throughout 
the universe. It therefore seems highly probable 
that the objects which generate these radio 
emissions exist in all the external nebule and 
the most recent experiments strongly support 
this view. The detection of the radio emission 
from the Andromeda nebula with the large 
radio telescope has recently been followed by 
the measurement of similar emissions from five 
other individual nebule, both with the radio 
telescope at Jodrell Bank and with the radio 
interferometer at Cambridge. Perhaps even 
more significant is the detection by Hanbury 
Brown and Hazard of the radio emissions from 
three great clusters of nebule which are far 
too closely grouped to be resolved individually 
by the beam of the radio telescope. 

During the last few years equally unforeseen 
results have been obtained in other branches 
of radio astronomy. The atmosphere of the 
sun has been found to emit radio waves and 
the study of these emissions is throwing new 
light on the conditions in the solar atmosphere. 
Also, when the solar surface is disturbed by 
sun spots very intense radio emission is received 
ontheearth. The solar flares which occasionally 
occur in the region of sun spot groups are 
accompanied by immense bursts of radio 
energy. The solar corpuscular streams of 
charged atomic particles. which are. then 
ejected take about twenty-four hours to reach 
the earth and then cause severe terrestrial 
disturbances, such as fading of long-distance 
radio communication and displays of the aurora 
borealis, Radio .astronomy also provides a 
new method of studying the aurora. Pulses of 
radio energy are transmitted through the radio 
telescopes, and their reflection from the aurore 
enable them to be studied under all conditions 
of daylight and cloud. These new solar and 
aurora studies seem destined to be powerful 
factors in the study of the sun and of solar 
terrestrial relationships. 

A more striking application of this technique 
to astronomy is in the study of meteors. For 
the first time in history it has been possible to 
study the activity of the daytime sky and the 
existence of great streams of meteors incident 
on the sunlit hemisphere of the earth have been 
revealed. These move in short period orbits 
and whether they are associated with comets, 
disintegrated minor planets or have some other 
origin, is not yet known. The radio techniques 
have also given new methods for the measure- 
ment of the very high velocities with which 
these meteors enter the atmosphere. - The 
old controversy as to whether half the meteors 
come from interstellar space has been settled, 
and it can now be concluded that all meteors 
are confined to the solar system. The radio 
pulse technique has also been used to obtain 
echoes from the moon, thus providing a new 
avenue for the investigation of the ionosphere 
and of the lunar surface. 
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The aperture of the new radio telescope will 
be a little larger than the fixed one at Jodrell 
Bank ; it will be completely steerable and will 
be able to transmit or receive signals from any 
part of the sky, It will be used in all aspects 
of radio astronomy. The main programme will 
be to continue the study of the galactic and 
extra galactie radio emissions with particular 
reference to the number and nature of the dark 
radio stars. It will also be used to plot the 
intensity of the radiation, particularly from 
those important regions of the Milky Way 
system which are obscured from normal vision 
by the great dust clouds in interstellar space. 
When this urgent programme permits, the 
instrument will be applied to the solar and 
terrestrial studies, to meteors, the moon, and 
perhaps the study of the nearer planets. 
Constructional work on the new radio tele- 
seope will begin this summer, and it is hoped 
that the job will be completed in less than four 
years, The telescope will be installed at Jodrell 
Bank, Cheshire, where the research work will 
be under the direction of Dr. A. C. B. Lovell, 
Professor of Radio Astronomy at Manchester 
University. The consulting engineers respon- 
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sible for the design of the radio telescope are 
Messrs. Husband and Co,, 338, Glossop Road, 
Sheffield, 

Briefly, the radio telescope will consist of an 
aerial and paraboloid reflecting system 250ft 
in diameter. As suggested by the accompanying 
perspective drawing, the angle of elevation 
can be varied, and each of the two trunnions 
will be mounted on a supporting structure 
forming part of a rotatable platform. The 
diameter of the rotating platform will be 310ft. 
The total weight of the radio telescope carried 
on the turntable rails will be 1270 tons. When 
the beam from the aerial is horizontal the total 
height of the installation will be 300ft, the 
height to the horizontal axis being 185ft. For 
the elevating racks at each end of the horigontal 
axis use will be’ made of gearing taken 


from the battleships ‘“‘ Revenge” and 
“Royal Sovereign,” which were recently 
broken up. 


For comparison we reproduce on page 641 a 
photograph of a 30ft steerable radio telescope 
which is at present in use at the Jodrell Bank 
experimental station, The aerial array can be 
clearly seen in relation to the paraboloid. 


Underwater Television 


In co-operation with the Admiralty, Pye, Lid., of Cambridge, has produced deep sea 
television camera equipment capable of operating at depths of 1000ft. One camera 
has been assembled to undergo sea trials in the deep diving vessel “‘ Reclaim.” A 
second camera has been ordered -for experimental work at the Admiralty Research 
Laboratory, where a different kind of casing is being developed. The following 
article is based on an Admiralty bulletin by W. R. Stamp, supplemented by informa- 


tion given by the manufacturers of the camera. 


At the time of the search for the wreck 
of H.M.S. “Affray” the Admiralty 
Research Laboratory was in a strong position 
to help, for it had substantial experience of 
underwater photography and, from laboratory 
investigations, had gained considerable know- 
ledge of the performance of modern television 
cameras. An “Image Orthicon” camera of 
normal commercial design was nearing delivery 
from Marconi’s Wireless Telegraph Company, 
Ltd. Delivery was expedited and an improvised 
underwater casing was quickly designed and 
built round the camera by the Royal Naval 
Scientific Service. Within three weeks it 
was installed in H.M.S. “ Reclaim” and its 
success in identifying the wreck of the 
“* Affray ” is well-known history. Since the 
** Affray ” investigations, extensive trials have 
been undertaken by the R.N.S8.S. with two 
other cameras, to evaluate the scope and 
limits of underwater television. At the time 
of writing they are the only field trials which 
have been carried out in this country. 

Visibility under water is a variable quantity. 
By picking the location very clear water can 
be found, but coastal waters in the vicinity of 
estuaries, &c., are often almost opaque and 
useless for television or photography. The 
** Affray ”’ site, about 10 miles N.W. of the 
Casquets, and far removed from contaminating 
sources, had, on the whole, comparatively 
clear water and visibilities of up to 40ft were 
occasionally obtained. Even after prolonged 
bad weather work was never prevented by 
turbid water, a range of 15ft being the mini- 
mum. In other parts of the world, for instance, 
in extensive areas of the Mediterranean, 
clear water is more readily found and, with 
photography, ranges of 80ft to 90ft have been 
obtained. . 

Artificial lighting is generally required to 
provide sufficient light intensity for television 
in British coastal waters except in shallow 
water under good conditions. Its use, however, 
does not improve visibility and may actually 
worsen it in some circumstances, owing to the 
difficulty of placing lights in an advantageous 
position. The situation may be likened to 
that of driving at night in a fog. About the 
best that can be done is to keep the lights 
behind the lens, as far away from it as prac- 
ticable, and to shield the lens from all light 





except that actually required for illuminating 
the field of view. 

Trials in British waters have shown that 
there is no advan in any particular spectral 
distribution of the light source for television 
cameras, because the scattering particles in 
the water are large and non-selective in their 
effects. In clearer waters, particularly where 
there is an abundance of Kalle’s “ yellow- 
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substance” (an unfilterable yellow dye, be- 
lieved of organie origin, which is generally 
present in coastal waters), there may be some 
advantage in a yellow light source, e.g., sodium 
i , but only from the point of view of 
light penetration, and not from reduced 
seattermg. In the clearest water, where 
such scattering as is present must be mainly 
molecular in origin, the longer wavelength 
sources may have an advantage, but it can 
only be slight. The preceding remarks do 
not necessarily apply to direct vision or photo- 
graphy where other factors must be taken 
into account. Most photographic emulsions, 
for example, produce a higher eontraat pic- 
ture when exposed to red light. This is not, 
of course, relevant to the television problem. 
For convenience, therefore, tungsten lighting 
has generally been used up to the present, 
a 14kW diver’s lamp suitably shielded being 
employed with the “ Affray ’’ camera. 
The main optical problem is to provide a 
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wide field of view into water, This is mado 
necessary by the close approach of the camera 
to its subject. Simply to place a lens behind 
@ plane glass window restricts the field gop. 
siderably, owing to the refraction effects where 
the glass meets the water. Spherical windows 
have been used on trials—an idea which has 
been taken up commercially—but th so ape 
not very good in practice. It has been 
sible, however, to achieve a field of 7) 
angle through a plane window by varioys 
simple devices. Thus a great advanco hag 
been achieved as compared with the ov'iginal 
camera, which had a field of 25 deg. only. 

With regard to picture definition, o> isting 
television equipment built to broadcas: stan. 
dards has a better performance over a cloged 
circuit (i.e., not involving radio transn 'ssion) 
than is agg, be required for most «under. 
water use. ing intended for broadcast use, 
the cameras are far more elaborate than jg 
necessary for closed circuit television. The 
increasing demand for simplified equijment 
for a wide range of non-broadcast applications 





REAR VIEW OF UNDERWATER TELEVISION 
CAMERA 


should result in cheaper, more compact and 
more easily maintained gear: such equip- 
ment is already available in the United States. 

The deep sea equipment is based on a modified 
Pye television camera type ‘‘ 2014” and incor- 
porates an “‘Image Orthicon’’ camera tube, 
which can produce a television image with 
incident light levels as low as 0:5 foot-candles. 
The servo-operated remotely controlled optical 
focusing system, the remotely operated four- 
lens turret, and the remote iris control mecha- 
nism allow optical adjustments to be carried 
out at the camera control unit aboard H.M.S. 
“* Reclaim.” 

The standard production camera contains 
an electronic viewfinder unit, using a minia- 
ture cathode-ray picture tube to display 
the scene being televised at any particular 
moment. This unit became undant for 
deep sea use and was accordingly removed. 
The focusing control system is operated by 
a servo mechanism, which, through a train 
of gears, moves the ‘“‘ Image Orthicon”’ tube 
assembly with respect to the lens in use. 
The standard motor-operated four-lens turret 
and iris control mechanism were retained, 
lens selection being effected by push buttons 
at the camera control unit. 

The diameter of the transparent window 
in the steel cylinder was fixed at 5}in after 
consideration of the conflicting demands for 
both safety and a wide viewing angle. The 
diameter chosen permits the use of a Ijin 
focal length lens, which, with a corresponding 
angle of view of some 40 deg., gives greatly 
increased field coverage. An even greater 
viewing angle is anticipated when the results 
of recent Admiralty research are incorporated 
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in the design. The window disc is of armoured 
and specially tempered. glass with an overall 
diameter of 8in and a thickness of lin, The 

of the dise are enclosed in a protective 
rubber seal, the assembly being clamped into 
Jace o1 the camera cylinder by a threaded 


| van an operation which is carried out 
externally. 


Two views of the deepsea equipment are 
reproduced herewith. The cylinder is attached 
to a specially designed casing, in which pro- 
vision has been made for housing either a 
standard Admiralty pattern diver’s lamp or a 
recently developed cold-cathode form of illu- 
minant. Further illumination can be provided 
by individually controllable lamps mounted 
on a special Admiralty designed framework 
attached to the camera, cylinder, 

The camera’s angle of elevation, ranging 
from the vertical up to approximately 25 deg. 
above the horizontal, can be preset by unscrew- 
ing two locking bolts and reinserting these 
into holes corresponding with the desired 
camera position. This operation may, if 
required, be carried out under water by a 
diver, provided the depth of working permits 
diving operations, 

Complete mechanical control of the camera’s 
direction may, however, be obtained from the 
surface, as may also continuous elevation 
through an are of approximately 115 deg,, 
when the locking bolts are removed com- 
pletely. The entire camera unit may also 
be mounted on the sea bed for purposes of 
static observation. 

The camera control unit is in the television 
control room aboard the ship, Here the neces- 
sary operating voltages are applied to the 
underwater camera through the multi-way 
camera cable and the control unit operator 
can obtain a critical check on the camera’s 
performance with the aid of a self-contained 
cathode-ray tube picture monitor. A control 
on the unit enables lens apertures to be altered 
to accommodate variations in the under- 
water lighting conditions encountered by the 
camera. A built-in precision oscilloscope 
permits the evaluation and setting-up of the 
various pulse and video waveforms associated 
with the normal operation of the television 
chain. An additional unit, comprising four 
push buttons and a control knob, enables 
remote focusing and lens changing to be 
accomplished. 

In the synchronising pulse generator unit 
all the necessary synchronising, driving and 
blanking pulses are developed, shaped and 
applied in correct proportions to the camera 
control unit and, via. the multi-way cable, to 
the underwater camera. Here, for example, 
the driving pulses are employed to generate 
the horizontal and vertical scanning currents 
applied to the deflection coils surrounding the 
neck of the “‘ Image Orthicon ”’ camera tube. 
Blanking pulses are used to suppress the 
scanning beams of the camera and monitor 
tubes at the end of each line and frame scan- 
ning sequence, while the synchronising pulses 
ensure simultaneous operation of all the 
scanning circuits used. 

The video signals from the camera control 
unit are applied to a special display monitor, 
which is, in essence, a high-quality television 
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regeiver direetly connected to the camera. 
The quality of the picture appearing on the 
l4in diameter screen permits direct photo- 
graphy of the television image for record 
purposes. The picture may, of course, be 
viewed normally by all the control personnel. 
The a.c, power supply for the operation of the 
entire camera chain is provided by normal 
generating plant installed in H.M.S, “ Reclaim.” 

Dealing with future possibilities, the Admi- 
ralty bulletin states that the next step is to 
simplify the camera chain: and reduce the 
size of the camera, the present casings being 
of the order of 20in diameter and 30in 
long. Although small television cameras of a 
different type are available, their lack of sensi- 
tivity at present precludes their use under 
water. The most promising line at the moment 
is to retain the present camera pick-up tube 
but to simplify the electronics and to shape 
the camera to fit a smaller casing. Still greater 
depths, then, become a more practical propo- 
sition. The auxiliary problem of simple, satis- 
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factory light sources for general underwater 
use is also being inyestigated. The most 
promising commercial application would appear 
to be in salvage operations; the development 
of remotely operated “‘togls” for the camera 
is not impossible. This opens up the salvage 
of cargoes, &c., from great depths with much 
greater facility than at present. 

In the more remote future stereoscopic 
television would greatly aid the interpretation 
of underwater scenes, particularly wreck 
examination. The addition of colour would 
also be @ great assistance, particularly when 
artificial light is used, for underwater colour 
cinephotography has shown that, using natural 
illumination, the results are so uniformly 
tinted (green or blue) that little more infor- 
mation is gathered than with a monochrome 
picture. With artificial illumination, however, 
the real colours of the objects are made appa- 
rent. Present colour television methods are, 
however, not sufficiently sensitive except 
possibly for very specialised applications. 


Locomotives for New Zealand 


NE of sixteen 4-8-2 locomotives completed 
by the North British Locomotive Company, 
Ltd., of Springburn, Glasgow, for the New 
Zealand Government Railways, is illustrated 
on this page. These locomotives are designated 
the ‘‘ Ja” class, and are a modified version of 
the existing “‘ J *’ class built by the same com- 
pany in 1939. They are designed for burning 
oil fuel and are for use on mixed traffic work 
on 3ft 6in gauge track laid with 50lb rail, 
the maximum axle load being 11} tons. 
The main particulars of the new engines are 
as follows :— 


Cylinders : 

Diameter pane he” 200, db8 bs poe vapan 

Stroke th. oe 26in 

Working pressure ... 200 Ib/sq in 
Heating surface 

Large tubes 403-2 sq ft 

Small tubes 916-3 sq ft 

Firebox 149-5 sq ft 

Total... 1469-0 sq ft 
Superheater 283-0 sq ft 
Total ea 1752-0 sq ft 
tT eae 39-0 8q ft 
Coupled wheels, diameter “a2 4ft 6in 
Engine bogie wheels, diameter 2ft 6}in 
Engine truck wheels, diameter 2ft 9in 
Engine coupled wheelbase 14ft 3in 
Engine total wheelbase... 33ft 1fin 
Tender : 

Tank capacity 4000 gallons 

Fuel(oil) ... ciel jad 1400 gallons 

Bogie wheels, diameter 2ft 6$in 

Total wheelbase ... ... ... -.. --- 15ft10$in 
Engine and tender, total wheelbase .. 58ft 
Weight in working order : 

Engine ... .2. coe ose 69 tons 5 cwt 

| REO ee mre eee 
Engine and tender, total... ... ... . 111 tons 6 ewt 


The locomotives were constructed at the 
builders’ works under the supervision of the 
High Commissioner for the Dominion of New 
Zealand, London; and Mr. Ranald J. Harvey, 
Consulting Engineer to the new Zealand 
Government, and the locomotives were shipped 
in the fully erected condition to the port of 
Wellington. 

The boiler barrel consists of two rings, the 
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internal diameter of the front ring being 
4ft 7}in, dnd that of the rear 4ft 9in. The 
distance between the tube plates is 17ft 6in 
and there are sixteen superheater flue tubes 
and 100 small tubes, 5}in and 2in external 
diameter respectively. The all-welded inner 
firebox is stayed to the roof of the round top 
outer firebox by direct steel stays with flexible 
stays at the front and sides. Flexible water 
pee stays are also fitted at the combustion 
chamber and sides and back of the firebox in 
the breaking zones. A_ sixteen-element 
“*Melesco’’ superheater is fitted and the 
regulator valve, which is situated in the dome, 


‘is of the New Zealand Railways’ standard 


pattern. 

The firepan, which is of all-welded construc- 
tion, has a double outlet burner at the front 
and a damper door at the bottom, and it is 
completely lined with firebrick. 

General steam fittings include a Davies and 
Metcalfe No. 84 class “ K ”’ “ Sellars ” pattern 
live steam injector; a No. 9 class “HJ” 
exhaust steam injector; two 24in Ross 
pop safety valves; two sets of water gauges 
with water columns; an “ Ashton” double- 
dial pressure gauge and a steam heating 
valve. In addition, five of the sixteen locomo- 
tives are fitted with A.C.F.I. blow-down 
equipment. 

The 4in thick main frames, cut from rolled 
steel slabs, are stayed by steel castings and 
fabricated cross stretchers, The cylinders, 
each of which is integral with the half smokebox 
saddle, are steel castings, and the barrels and 
steam chests are fitted with renewable cast iron 
liners. Lubrication of the steam chests and 
cylinder barrels is by means of a Wakefield 
“Double Seven ’’ mechanical lubricator. 

Baker valve gear is used to operate the 9}in 
diameter piston valves, and is controlled by 
Ragonnet compressed air reverse gear. The 
valve motion pins are fitted with needle roller 
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bearings. The connecting-rods, coupling-rods 
and crankpins are forged from manganese- 
molybdenum steel, and ‘‘ Skefko ”’ roller bear- 
ings are fitted to the connecting and coupling- 
rods at the driving crankpins. 

All axleboxes throughout the engine and 
tender are fitted with ‘‘ Skefko ”’ roller bearings, 
those coupled being of the cannon type. The 
engine bogie and tender bogie wheels, axles and 
axleboxes are all similar and are interchange- 
able. Overhung laminated bearing springs are 
fitted throughout and compensation is arranged 
between leading coupled and hind truck wheels. 

Westinghouse brake equipment provided 
for the engine and tender actuates brake blocks 
on all coupled and tender wheels. A large 
sandbox is situated on top of the boiler and 
delivery of sand to the front of leading and 
intermediate wheels is controlled by compressed 
air. 

Electric lighting equipment supplied by 
J. Stone and Co., Ltd., includes a turbo- 
generator, front and rear headlights, and cab 
lights and lamps for the water gauges, speed 
indicator and bunker. 

The locomotive is fitted with an electric 
speed indicator, which is carried on a resilient 
mounting on the cab front, and the generator 
is attached to the right-hand trailing truck 
axlebox. 

The double four-wheeled bogie tender has a 
water tank and an oil tank of welded construc- 
tion with internal stays bolted in position. 
Longitudinal and cross channels are welded 
together to form the underframe with a front 
dragbox of cast steel and a hind dragbox of 
fabricated construction. The plate. frame 
bogies have laminated bearing springs carried 
on spring beams to the axleboxes. 

The. drawgear at the front of the engine and 
the rear of the tender is of Janney Yoke design 
fitted with rubber springs. 





British Power Station 
Efficiencies 


Tue British Electricity Authority states 
that the overall average thermal efficiency of 
B.E.A. steam power stations for the calendar 
year 1951 was 21-79 per cent, compared with 
21-53. per cent for 1950. The difference between 
the two figures, 0-26 per cent, represents a 
saving in coal consumption of 400,000. tons and 
a financial saving of over £1,000,000. In the 
three years up to and including 1951, despite 
deterioration in the quality of the coal con- 
sumed, the improvement in power station 
overall thermal efficiency secured a saving of 
about 2 million tons of coal. 

The following are the twenty steam power 
stations of the Authority with the highest 
overall thermal efficiency for 1951 :— 


Thermal 

Station efficiency, 

per cent 
Dunston “ B ”’ II, Newcastle upon Tyne ... 29-39 
Battersea “‘ B,” London 5. sok: ” Wek eae 
Sto et “ B,” Worcester ... ... ... ... 28°38 
Littlebrook “‘ B,”” Dartford, Kent . 28-32 
OG Pe a ee ee 
Agececit HP., Galford'... ... .-. ... .. ‘38°98 
Cliff Quay, Ipswich ee ae eS 
SN 06 eS isin oop" dep 2b) ee 
Brimsdown “ B ” H.P., near Enfield... ... 26-78 
Hams Hall ‘‘ B,” near Birmingham ... ... 26-44 
Staythorpe, Newark ... ... ... .-. «+.» 26°42 
ee ee 
Stuart Street H.P., Manchester ...... ... 26°33 
Meaford, near Stoke-on-Trent ... ... ... 25-91 
a ge a ee ee ak 
Dunston “ B” I, Newcastle upon Tyne ... 25-72 
Battersea “ A,” London Joo.. eamee sant opt ne 
Barking “‘B,” London... ... ... ... .. 25°66 
ee ee ee ere 
Little Barford, near St. Neots, Hunts ... 25-48 


As would be expected, the higher efficiencies 
are obtained in new power stations or in older 
stations where modern plant has been put into 
service. Dunston “B” station is a case in 
point. In No. II section, which heads the above 
list, the new plant has an efficiency of 29-39 per 
cent, while No. I section with older plant lies 
sixteenth in the list with an efficiency of 25-72 
per cent. Nine new power stations which were 
brought into service for the first time during 
1951, and which have not operated over the 
full year, are excluded from the list. They are 
Blackwall Point (London), Plymouth “B,” 
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Rye House (Herts), Nechells ‘B’’ (Birming- 
ham), Bromborough (Birkenhead), Skelton 
Grange (Leeds), North Tees “‘C”’ (Middles- 
brough), Westwood (Wigan), and Braehead 
(Renfrew). 

The B.E.A. goes on to state that a total of 
1255MW of plant, or nearly 10 per cent of the 
present total output capacity of the Authority’s 
stations, is over twenty-five years old. When 
these old machines are replaced by modern 
plant about 1 million tons of coal a year will be 
saved. The present plant. programmes of the 
Authority aim te reach an overall average 
thermal efficiency of generation of 26 per cent 
in 1960. 





A Qui ck-Release Wedge 


THE principle of the wedge has been applied 
by Hale and Hale (Tipton), Ltd., of Dudley 
Port, Staffordshire, to many products made 
by the company, and they have found wide 
application in industry, particularly in mining. 
There is a wedge pit prop which has been 
designed as an aid to better roof control and 
incorporates such factors as easy setting and 
easy release. Originally designed as a cutter 
sprag, the ‘‘ Hewitt” patent adjustable wedge 
is finding increasing use in mines as a 
colliery chock release, and the wedge has 
proved useful as a temporary support when 
moving heavy loads and also in constructional 
work. 

Recently, at the suggestion of a shipbuilder, 
the possibilities of using wedges for certain 
shipyard operations were considered and the 
company produced the Hale ship launching 
wedge. Ships, when 
building, have the keel ie 
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for other industrial purposes. It hos been 
specially strengthened to meet shipyard require. 
ments, which have also. called for increaged 
bearing areas of both cap and base. From, 
the accompanying drawing it can be seen that 
the Hale wedge consists of three soparate 
castings, namely, base, seat and wedge, all 
of which are made from the company’s begt 
quality Grade 3 blackheart malleabi: iron, 
This has the following mechanical properties. 
a yield strength of 13/14 tons per squar- ingh, 
an ultimate tensile strength of 22/24 tois per 
square inch, a compression strength of (4 tong 
per square inch and a shear strength of 18/19 
tons per square inch. In the down position 
the fitting has an overall height of 63in, which 
is increased to 8}in in the up position, so that 
the lift amounts to l}in. The face of the geat 
is provided with a fall of fin in 12in and the 
surface is grooved to give good surface op. 
tact with the timber capping pieces. Ap 
Allan countersunk head grub screw is pro. 
vided which bears against a flange of the 
wedge to lock it in position. The fitting is 
available in both square and cruciform shapes, 
having a l0in or 12in side, the 10in mode] 
weighing 56lb, and practical tests, carried 
out in a Clyde shipyard, have proved satis. 
factory. 

The wedge has been tested recently in 
laboratory. It was placed between two thick 
steel plates and the load was applied and 
increased by stages to 80 tons. At this stage 
measurements were taken and a maximum 
compression of 0-23in was recorded and a few 
blows, using a 12lb sledge hammer, proved 
sufficient to release the load. The wedge was 
set up again and loaded to 100 tons and was 
released easily by a few hammer blows. An 
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supported on a series 
of built-up wooden 





blocks, which are care- 
fully sited for height 
so that the keel will be 
kept straight over the 
length of the ship. The 
whole of the bottom 
of the ship is supported 
by timber shores and, 
in addition, there is 
usually a number of 
widely spaced bilge 
supports. During con- 
struction the weight of 
the ship steadily in- 
creases and it is essen- 
tial that the supports 
are strong enough to 
carry the loads and 
that they remain se- 
cure. When the ship 
reaches the launching 
stage a cradle is built 
upon launching ways 
under the ship and the 
next step is to transfer 

the weight of the ship from the keel and bilge 
blocks to the launch ways, which is done 
by ramming up the wooden wedges forming 
part of the cradle. The wooden blocks and 
capping pieces supporting the keel and the 
bilge have now to be removed and this often 
proves a difficult operation, since the timber 
is still under heavy pressure and has generally 
to be split out under difficult conditions, 
which include low headroom, other space 
restrictions and a time limit. 

To obviate these difficulties several systems 
have been developed, including the use of 
boxes filled with dry sand, which is released 
by removing a plug and so effecting the trans- 
ference of weight to the launch ways. The 
inherent disadvantage of this method was 
the need to ensure that the sand remained. 
dry so that it acted as a fluid under pressure, 
while hydraulic systems involved the exten- 
sive use of piping and precautions dgainst both 
leakages and the risk of freezing. 

The- quick release wedge, introduced by 
Hale and Hale, Ltd.,.for the rapid transference 
of hull weight from keel blocks to launch ways, 
is based on the same principle as that employed 
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QUICK-RELEASE WEDGE 


examination after the final test revealed no 
cracking or visible defects and although the 
wedge itself was compressed slightly at the thick 
end, it continued to work easily. - 


CAMBRIDGE SUMMER ScHOOL IN AUTOMATIC 
Comrutinc.—A summer school dealing with pro- 
gramme design for automatic digital computing 
machines will be held in the University Mathe- 
‘matical Laboratory at Cambridge from September 
16th., to 26th. The course will give a basic training 


‘in the mathematical use of machines, dealing with 


the processes employed and their embodiment in 

rogrammes which specify the operation in detail. 
sa and practical classes will be held in the 
design of programmes for the Edsac, the machine 
which has been built in the laboratory. It will be 
shown how thé same principles may be applied in 
designing programmes for other machines. A 
detailed syllabus and form of application for 
admission may be obtained from G. F. Hickson, 
M.A., Secretary of the Board of Extra-Mural 
Studies, Stuart House, Cambridge, to whom the 
completed. application form should be returned by 
July 14th, 
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Modei of a Rolling Lift Bridge 


Ar tho Royal Scottish Museum, Edinburgh, 
a mode: of an opening bridge has just been 
added to the array of working mechanical 
models in the Museum’s Hall of Power; it 
was made in the workshops of the Museum. 
When, some years ago, a model of an opening 
bridge was contemplated, an endeavour was 
made to find a Scottish-built bridge, as a basis 
for the model, which would be representative 
of the highest standards of present-day bridge 
construction. The advice of Sir William Arrol 
and Co., Ltd., was asked, and, on its recom- 
mendation, a single-leaf rolling lift bridge of 
55ft span, which had recently been completed 
at Temple on the outskirts of Glasgow, was 
chosen. ‘This bridge is on the route A.806 
between Anniesland and Canniesburn, and is 
one of a number of bascule bridges carrying the 
main thoroughfares from Glasgow over the 
Forth and Clyde Canal. A scale of jin=1ft 
was chosen with consideration to the overall 
size of the finished model. 

Temple Bridge is a structure which incor- 
porates the Sherzer rolling lift principle'in a 
compact design in which all the mechanism 
is below the roadway level and concealed when 
the bridge is in its normal position. The rolling 
lift span has four quadrant girders which rest 
on short tracks fixed to the foundations of the 
south abutment. When the span is rolled back 
on the tracks the balance boxes sink into a pit 
in the foundations. The rack and pinion drive 
for lifting is electrically driven, through gearing, 
the pinion being at the centre of rotation, which 
is approximately at the bottom level of the 
55ft girders spanning the canal, 

The model is 4ft 6in in length and, despite 
the rather small scale, no detail of any signifi- 
cance has been neglected. Every rivet is 
correctly positioned, and even in the finer 
details of the hand-operated emergency gears 
and the surface patterns of manhole covers 
and road edge plates, care has been taken to 
preserve faithful reproduction. Scale, likewise, 
has been rigorously adhered to throughout the 
model, which is shown in the accompanying 
illustration. Sectioning of certain parts is 
included to reveal details of driving gears, 
rolling lift gear, gate-operating mechanisms, 
deck construction, nose-locking gear, founda- 
tions and sheet piling of the canal. 

Some of the most interesting problems arose 
in the arrangement of driving mechanisms for 
the model. The operations to be initiated by 
the pressing of a button were the sounding of a 
warning bell with illumination of miniature 
traffic signals and navigation lights ; the closing 
of the traffic gates over the roadway, and the 
raising of the bridge. Then, on re-pressing the 
button, each operation was required to be 
repeated in the reverse order, with the exception 
of the warning bell. Geared electric motors 
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were arranged to drive the gates and lifting 
span through separate cranks and connecting- 
rods, thereby avoiding the necessity of reversing 
for the second half of the cycle of operations. 





Codes and Rules for Coal 
Mining 


WE have received from the National Coal 
Board a copy of the first of a series of publica- 
tions which are to be known as “ N.C.B. 
(Production) Codes and Rules.” Owing to 
the large number and wide dispersion of the 
collieries in this country and the diversity 
of their ownership prior to nationalisation, 
the Board states, it was inevitable that there 
shéuld be a considerable variation in the 
accepted methods and standards of perfor- 
mance in many aspects of mining practice, 
particularly those not covered at all, or only 
in a general way, by the Coal Mines Act, 1911, 
and the Regulations. There are many direc- 
tions in which the establishment of certain 
minimum standards is desirable, it is stated, 
both in the interests of safety and from the 
standpoint of efficiency, and the N.C.B. 
(Production) Codes and Rules are to be issued 
for this reason. 

The first of these publications, entitled 
“Surveying Practice and Statutory Plans, 
Part I,” is now being distributed in the indus- 
try. The Code of which this volume is a part 
will, when complete, set up a national standard 
of practice and attainment for the surveying 
of mines and the preparation and maintenance 
of mine plans. Part I sets out the principles 
on which the statutory working plan is to be 
based, standards of accuracy in making sur- 
veys and in plotting, action to be taken to 
ensure safe working in certain circumstances, 
and standards for the preparation and main- 
tenance of rescue, fire-fighting and electrical 
plans and geological records. Some of these 
subjects are dealt with in the present volume 
simply by laying down the broad principles, 
and it will be the task of further parts of the 
Code to amplify these general requirements 
and to recommend, in some detail, working 
methods by which they may be met. 

Some of the clauses of the Code are of a 
mandatory character and form rules which 
the Board requires its employees to observe 
in all circumstances, while other clauses are 
in the nature of recommendations, the adoption 
or rejection of which is left to the judgment 
of managements, having regard to local cir- 
cumstances. Care has been taken to ensure 
that no overlap with statutory requirements 
occurs, and it is stated that the provisions of 
the Code are in amplification of, and not in 
substitution for, the Coal Mines Act, 1911, 
or statutory regulations. 
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SCALE MODEL OF TEMPLE BRIDGE, GLASGOW 





645 


Copies of “ Surveying Practice and Statutory 
Plans, Part I” may be obtained from the 
National Coal Board, Hobart House, Gros- 
venor Place, London, 8.W.1, at a price of 20s., 
or 13s. 6d. to students ordering through 
universities, technical colleges or the Board’s 
organisation. 





Lighting a Saw Doctor’s Bench 


THE solution to an unusual lighting problem 
is depicted in the accompanying illustration of 
a saw doctor’s bench. Owing to the difficulty 
of providing satisfactory artificial lighting for 
the examination and rolling of bandsaws, the 
general opinion amongst saw manufacturers is 
that these operations are best done under 
natural lighting conditions. This view was 
accepted by Rippers, Ltd., of Castle Hedingham, 
Essex, until the firm’s usage of saws began to 
outstrip the saw doctoring capacity available 
during the hours of daylight. Furthermore, 
wider bandsaws were coming into service, 
which necessitated a new annexe to house the 





LIGHTING A SAW DOCTOR'S BENCH 


chief saw doctor’s bench so that the wider 
saws could be more conveniently handled. In 
conjunction with the illuminating engirieering 
service of the Benjamin Electric, Ltd., 
Brantwood Road, Tottenham, London, N.17, 
a careful study was made of the requirements 
involved, tests were carried out on site, and the 
following solution was devised. 

The large bandsaws are mounted over the 
bench on roller supports, as shown in the 
photograph, and the saw doctor tests the con- 
dition of the blade by slightly lifting the length 
on the bench and sliding the convex or concave 
gauge up and down the blade and checking the 
uniformity of the surface. Basically, the 
matter is thus a question of silhouette view, 
and it becomes necessary to provide a bright- 
ness on the surface of the saw on the opposite 
side of the gauge to the saw doctor, so that he 
can readily observe any gap between the surface 
of the saw and the curvature of the gauge. 
Initial attempts to do this by means of local 
fittings with opal visors failed, as although the 
silhouette of the gauge was shown quite 
strongly, the shadow effect in front of the gauge 
prevented observation of any variations in 
tension—another indication of value to the 
saw doctor in estimating the condition of the 
blade. Furthermore, the local fitting, whilst 
revealing the silhouette, tended to be rather 
glaring for any prolonged work. Eventually the 


difficulty was overcome by. providing the bright 


background from a large opal glass screen some 












































TORQUE SPANNERS 


3ft by 5ft and placed beyond the end of the 
bench. This screen is of a boxlike construction 
and is illuminated by three 40W fluorescent 
tubes equally spaced some 6in behind the glass 
and carried on the channels of Benjamin type 
““K ” “Flurolier ” fittings that were let into the 
back of the box. The whole screen structure is 
mounted on a castor base so that it could be used 
at either end of the bench as desired. In our 
illustration the illuminated screen can be seen 
at the far end of the bench, where it produces 
the necessary bright image on the blade of the 
saw to facilitate the gauging. In addition, 
two Benjamin “ Flurolier’’ reflectors (type 
“FF ”) with opal visor fronts and plastic 
windows were mounted directly over the bench, 
as shown to the left and right of the saw at the 
top of the photograph, so as to give adequate 
illumination on the saw doctor’s side of the 
gauges besides giving a good illumination on 
the pressure rolls and anvil used for making 
necessary corrections. A large diffused luminous 
area is necessary for this central lighting, and 
as the fittings have to be mounted above the 
top rollers to avoid obstructing the handling 
of the saw, the two “ Flurolier ”’ reflectors (for 
the wide saws in the case handled) are arranged 
at 7ft 2in up and with some 6in gap between 
them soe that the area is not wasted by the 
obstruction of the upper part of the saw that 
passes down their centre. 

Although the problem was something more 
than just the provision of footcandles, it may be 
worth noting that tests on the actual installa- 
tion in use showed some 45 footcandles in the 
middle of the saw doctor’s bench, while, at the 
same position, the illumination on the vertical 
(mostly provided by the end screen) was 
11 footcandles. It will be appreciated that the 
wall behind the bench and the other surround- 
ings have to be painted white or in some other 
light finish so as to avoid undesirable brightness 
contrasts. 
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A Torque Spanner 


THE use of torque spanners has been steadily 
increasing during the past few years, particularly 
in aircraft and motor car assembly lines and 
maintenance departments, where it is often 
required to tighten nuts and bolts a predeter- 
mined degree without over or under loading. 
Several kinds of these spanners have been 
developed, and we recently received particulars 
of a design introduced by Acratork Engineering 
Company, Ltd., an associated company of 
Powell Duffryn, Ltd., and marketed by Cory 
Brothers and Co., Ltd., of Cardiff. These 
spanners are made in sizes, single and double- 
handed, from 0 lb-ft to 3 lb-ft to 20 Ilb-ft 
to 250 lb-ft. A special setting rig is required 
to adjust the spanners and this unit covers 
all sizes of spanners for from 0 Ib to 200 lb-ft. 

Some typical examples of the spanners 
are shown in the illustration on this page, and 
the arrangement of the mechanism and _ its 
operation can be followed by reference to the 
drawing we reproduce. 

The spanner has a rigid welded handle and 
head unit which carries a cam spindle A on 
two ball races. A square projection B on the 
cam spindle takes adapter sockets for the nuts 
or bolt heads. A pivoted rocker C carries a 
loose roller D which locates in a semi-circular 
groove in the contour of the cam. The forked 
end of a spring-loaded alignment rod FE engages 
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a pin on the rocker and 
presses the roller into 
engagement in the 
groove inthe cam. The pressure of the align- 
ment rod on the rocker is adjustable through the 
screwed adjuster F in the handle of the spanner. 

Once the spanner has been adjusted to the 
desired torque setting in the special rig it can 
be used in the normal way. When a nut or 
bolt has been tightened the required amount 
further pressure on the handle of the tool over- 
comes the spring pressure on the rocker, which 
is forced back to let the roller ride out of the 
groove in the cam. No further load can be 
applied on the nut at that setting of the tool. 

In cases where a spanner has been set for a 
torque and it is required to increase the torque 
applied to certain nuts without altering the 
setting of the tool, a special accessory can be 
fitted. This unit, known as a “ multiplier,” 
is interposed between the socket projection on 
the cam spindle and the socket adapter. 

A series of tests with these torque spanners 
was carried out by the mechanical engineering 
department of the R.A.E., and in one of them 
a@ spanner was set at its maximum torque of 
60 lb-ft. At the end of 50,000 operating cycles, 
with one complete make and break per second, 
the torque was 59 lb-ft. It was concluded 
after further testing that the tool had an esti- 
mated life of 500,000 operations at its maximum 
torque, and once set appeared to require little 
attention if operated continuously at this 
setting. 





A Duplex Face Grinding 
Machine 


In .the illustration below there is shown 
a new machine developed by Arthur 
Scrivener, Ltd., Tyburn Road, Birmingham, 
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ARRANGEMENT OF SPANNER 


for grinding two flat opposing faces on com. 
ponents at a high rate of production anc within 
close limits. It can be adapted for a variety 
of automatic and semi-automatic ficds jp 
accordance with the work being handled. 

In this machine the two 24in diameter grind. 
ing discs are mounted on horizontal spindles 
with their cutting faces substantially parallel, so 
that components passed between them haye 
their opposite faces ground simultaneously, 
Each wheelhead is an independent unit driven 
by a 20 h.p. motor at 1440 r.p.m., and these 
heads can be set apart to admit work up to 
11}in wide between new discs. In actual pract. 
ice the disc faces are not set precisely parallel, 
but are inclined slightly towards each other, 

An attachment carrying two diamonds on a 
compound slide is used for truing the discs and 
is situated at the rear of the machine. This 
slide gives accurate movement parallel with and 
at right angles to the disc spindles. Provision 
is made for the top slide of the attachment to 
be slightly swivelled when it is required to 
impart an angular face or lead to the discs. 

Many forms of feed can be designed for the 
machine. Large pieces can, for instance, be 
carried between the grinding discs by an 
endless chain conveyor, whilst many types 
of flat workpieces are best fed through between 
two vertical pressure rollers, which force the 
pieces through the grinding passage along a 
horizontal workplate. Other flat pieces are 
handled by a flat circular work carrier, carrying 
a series of holes or pockets of a suitable shape 
into which components are inserted by hand 
while the slowly rotating carrier transports 
them between the grinding discs. 

In the second illustration there can be 
seen an adaptation of a circular rotating 









DUPLEX FACE GRINDING MACHINE 
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work carvier driven by a motor and having 
sixteen speeds. This carrier is used for the 
grinding of the ends of the crosses for universal 
joints. it has eight stations, each consisting 
of side-by-side vees into. which the piece is 
jaded, whilst its axial location at right angles 
ig ensured by a cradle having two vertical 
glots to receive the two arms which are not 
being ground. Clamping of the piece in the 
yees is effected automatically by a hinged 
compound lever, the upper arm of which is 





ROTATING WORK CARRIER 


provided with a pressure pad. On rotation of 
the work carrier, the pad engages the inside of 
a fixed semi-circular cam, and a gripping 
pressure is applied. Any slight variation in 
the diameter of the piece is accommodated by 
a spring interposed between the two levers. 
The makers state that with a stock removal of 
0:050in the hourly production of these pieces 
is 1200 double ends within limits of plus-minus 
0-:003in. In the photograph the work carrier 
is shown swung forward clear of the grinding 
dises for convenience in setting up. 





Slag Cement in the 
Construction of Scottish Dams 


Tue North of Scotland Hydro-Electric Board 
has decided to use ground blast-furnace slag 
in the construction of the Loyne and Cluanie 
dams of the Glen Moriston hydro-electric 
scheme in Inverness-shire. The process which 
will be used is called the Trief process and the 
contract for the construction of the dams has 
been placed with the Mitchell Engineering 
Co., Ltd., of Peterborough. The consulting 
engineers for the Glen Moriston schemes are 
Sir William Halcrow and Partners. 

In 1948 the attention of the Board was drawn 
to the use being made of ground blast-furnace 
slag in the construction of a large arch-gravity 
dam by Electricité de France at Bort-les- 
Orgues in Central France. A description of 
this dam was given in THE ENGINEER of 
September 16, 1949. The blast-furnace slag 
was used to replace part of the Portland cement, 
and the reports received were so encouraging 
that it was decided to send a deputation to 
France consisting of two engineers and a 
chemist to get fuller details. The process was 
attractive in that it held out the hope of 
economies in constructional costs and in that 
it might also save a considerable tonnage of 
cement, 

The Trief process consists of using blast- 
furnace slag (which is at present virtually a 
waste product) by grinding it wet at site in a 
rotary grinder. The slurry so produced is 
passed into the concrete mixers to be mixed 
with the appropriate quantities of Portland 
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cement, aggregate and sand, to produce a 
concrete equal in strength to a similar mixture 
using ordinary Portland cement in the usual 
manner. According to French experience, 
the slag cement concrete produces less heat 
when setting and also is more resistant to acid 
peaty waters than pure Portland cement 
concrete. The blast-furnace slag available from 
Scottish steel works does not contain quite so 
much lime as the slag the French used, but the 
Highland experiment should nevertheless pro- 
ducg results which will be of value in this 
country. It may be noted that various sub- 
stances have been tried out in the construction 
of large dams to reduce the cost, and heat 
evolved when the concrete sets, and for various 
other reasons by replacing part of the Portland 
cement; two examples are the use of volcanic 
pozzolana for various Italian dams, and of 
pozzolana fly-ash at the Hungry Horse dam 
in U.S.A. 

The Cluanie dam is. to be 112ft high and 
2165ft long, and the Loyne dam 58ft high and 
1745ft long. The proportions of the cement 
will probably be about one-third Portland and 
two-thirds blast-furnace slag, in which case the 
saving in Portland cement will amount to about 
20,000 tons. In the construction of the dams, 
the Mitchell Engineering Company is also 
adopting another idea which was tried out at 
Bort, in which precast concrete slabs are used 
to face the dams, thus eliminating the need for 
shuttering. 





American Engineering News 
(By our American Correspondent) 


The Control of Surface Finish 


At the recent meeting in Chicago of 
the American Society of Tool Engineers, a 
paper by D. R. Lewis, of the Chrysler Cor- 
poration, and A. F. Underwood, of the General 
Motors Corporation, described an important 
joint development of the two companies aiming 
at a method of standardisation for the produc- 
tion and distribution of accurate and repro- 
ducible physical standards of surface roughness. 
The surface profile which was adopted after 
some experiment consists of a_ series of 
planes inclined to each other at an angle of 
150 deg. The height of the profile is made 
to conform with a series of definite values 
corresponding to the preferred roughness 
values adopted by the American Standards 
Association. The spacing is fixed by the profile 
height and the angle, and increases in direct 
proportion to the roughness. 

Initially plans were made to produce a 
series of eighteen surfaces ranging in roughness 
from 5 micro-inches average deviation from 
the mean to 500 micro-inches. Of these 
eighteen projected specimens, approximately 
half have now been made. At the present 
time only five roughness values are available 
commercially, covering a roughness range 
from 20 to 125 micro-inches. These specimens 
are used for the calibration of surface roughness 
measuring instruments. When this project 
was first planned, a number of production 
methods was discussed, but the most suitable 
appeared to be the use of a ruling machine 
of the kind employed for the manufacture 
of diffraction gratings. Test rulings were 
were made on the ruling engine operated by 
the physics department of the University of 
Michigan, which indicated that such a machine 
would be capable of producing the desired 
surfaces. After some experience had been 
gained in the use of this ruling machine, a 
specialised machine for this project was designed 
and built by the Research Laboratories Division 
of General Motors. 

Ruling is performed by a specially shaped 
diamond supported by a pivoted and counter- 
weighted arm. The work is reciprocated 
under the diamond by a reciprocating table 
floating on oil. Ruling is done only during 
the advance stroke; a mechanism is provided 
to lift the diamond from the surface during the 
table return. During this return stroke a 
lead screw is rotated by a magnetic indexing 
mechanism to advance the diamond into 
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position for the next ruling stroke. Since it 
was originally built, this machine has been 
modified extensively to improve its eperation 
and at the present time is said to give very 
reliable and reproducible results. It is capable 
of ruling lines of pitches as fine as 10,000 to 
the inch and as coarse as 300 to the inch. 
Since the desired number of lines per inch 
is determined by the angle and depth of the 
surface contour, it has been found necessary 
to provide three gearwheels for lead screw 
indexing of 500, 419 and 268 teeth, respectively. 
These three wheels enable rulings to be made 
of all the desired roughness values having 
pitch errors which exceed 10 micro-inches in 
only one case. Some early experiments in 
ruling surfaces on steel and on nickel served 
to establish the requirements for a suitable 
material for this work. It was found that the 
ruling process did not remove any metal but 
rather embossed the lines in the material 
being ruled. To ensure a uniform surface 
contour, a highly ductile material was required. 
The material must be capable of taking a high 
polish in order that all surface irregularities 
can be eliminated in preparation for ruling. 
The only material found suitable for this 
work was pure gold. The early work done 
on the project used an electroplated layer of 
gold, hand polished to the desired degree of 
smoothness and flatness. It was found, 
however, that gold is susceptible to cold work- 
ing, so that the hand polishing operation 
introduced varying degrees of hardness over 
the surface of a single blank. With gold sur- 
faces prepared in this way it was difficult 
to obtain uniform rulings. After a long series 
of experiments to try to improve this con- 
dition, it was finally discovered that gold 
rolled on a steel backing could be made suffi- 
ciently smooth and homogeneous to give high 
quality surfaces. 


A study of the problem of obtaining in quan- 
tity highly accurate replicas of the original 
gold surfaces was undertaken by the Electro- 
forming Division of the F.A. Ringler Com- 
pany of New York. The problem was to devise 
a method of electroplating in which the 
deposited layer had sufficient adherence to 
the gold to follow the surface contour to an 
accuracy of the order of 1 micro-inch, and 
which later could be stripped from the gold 
without mechanical or chemical damage to 
either surface. This problem required several 
years of experiment and development work 
but has now been solved satisfactorily. The 
replicas which are to be used are made of pure 
nickel. Replicas which are available com- 
mercially are negatives of the original gold 
surface and are five generations removed from 
the original ruling. This has been found 
necessary since each duplicating process involves 
trimming the edges of the original sample in 
order to part the duplicate from the original. 
The end product of the duplicating process is 
given a very thin (1 to 2 micro-inches) coating 
of rhodium for additional corrosion and 
abrasion resistance. 

Measuring the surface contour of the speci- 
mens and determining how closely a given 
ruling corresponds to the intended contour 
also demanded considerable development before 
accurate results could be obtained. The depth 
of ruling of the finer specimens is of the order 
of a wavelength of light, so that a direct 
optical examination of a cross section of a 
specimen is not practical. The basic approach 
used for measuring the surface contour of 
these specimens is the method of taper sec- 
tioning originally suggested by H. R. Nelson 
of the Battelle Memorial Institute. If, instead 
of a vertical cross section, one making a small 
angle to the original surface is used, an added 
apparent magnification in one direction can 
be obtained. This added magnification is 
inversely proportional to the sine of the taper 
angle, and if small angles are used, can be 
made significantly large. In calibrating these 
specimens an angle of approximately 2} deg. 
is used, giving an added vertical magnification 
of twenty-five times. This is snfficient to 
enable accurate measurements to be made 
with an optical microscope. At present the 
available set of precision reference specimens 
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consists of five blocks, comprising 20, 32, 
50, 80 and 125 micro-inches, measured in 
arithmetical average. This group allows the 
calibration of surface roughness instruments 
at sufficient points on the scale to check the 
accuracy of the readings. Before using the 
blocks, they are wiped off with a soft cloth to 
remove hard particles which could cause wear 
and damage. Although the surfaces are 
protected by a thin plating of rhodium, it is 
possible to injure them by dirt. Care is taken 
to use only sufficient pressure to give good 
contact when applying the stylus or other 
device to calibrate the instrument. Too high 
@ pressure will burnish down the peaks of the 
roughness rulings. The instrument to be 
checked is operated in exactly the same 
manner as specified for measuring the rough- 
ness of a machined surface and the meter 
reading is noted. With every set of blocks 
a table is supplied showing what each roughness 
block should read, depending on the radius 
of the diamond stylus, and to take account 
of any other necessary corrections. Before 
adjusting the meter, it is necessary to check 
the diamond for bluntness or chipping. This 
is done by reading the meter on the 80 or 125 
block and on the 20 block. If the same correc- 
tion factor is not applicable to both measure- 
ments, the diamond is likely to need replace- 
ment. Thus, if the 125 block reads 120 while 
the 20 block reads 10, it is likely that the 
diamond is damaged. The instrument may 
also have lost its linearity. Under such cir- 
cumstances the device must be properly ser- 
viced before any minor adjustments can be 
made or correct readings taken. It is essential 
to give consideration as to how closely the meter 
should read to the values shown in the table 
accompanying the precision reference speci- 
mens. The readings are being taken in mil- 
lionths of an inch and small changes in the 
stylus, the instrument mechanism, the block 
or variations in operation can readily make 
appreciable differences. 

In actual practice, nearly all machined 
surfaces are so variable in their roughness over 
even a jin trace that it is impossible to judge 
the roughness value precisely. Therefore, 
the possible difference between a meter reading 
on @ precision reference specimen and the 
value appearing in the table is not likely to 
cause concern unless the difference is large. 

A High Production Broaching Machine 

An interesting vertical broaching 
machine, which is shown in the accompanying 
illustration, was recently put into operation 
at the Detroit Arsenal of the U.S. Army Ord- 
nance Department. The machine was manu- 
factured and tooled by the Colonial Broach 
Company of Detroit and is able to cut the 
294 internal teeth of 4 D.P. in a 6ft diameter 
ring gear for tanks within a period of 30 minutes. 
To permit the broaching of the teeth in the 
large ring gear, a large index fixture was 
designed to encircle the vertical broaching 
machine, which has a 66in stroke. Broaching 
of the 294 teeth is accomplished by a combina- 
tion of indexing and shuttle movements of 
the fixture. In operation the fixture first moves 
into the cutting position under an eleven- 
tooth, twelve-segment surface broach Qin 
wide by 60in long. After the broach has been 
passed through the work the fixture moves 
out of the cutting position and the broach is 
returned to the top of its stroke. The shuttle 
movement is accomplished through a hydrau- 
lically controlled locking cam action. Indexing 
of the turret ring to the next cutting position 
is also accomplished by hydraulic cylinders. 
These rotate the part in the fixture to the next 
position, where a hydraulically controlled index 
pin locks the fixture in accurate indexing 
location. A total of only twenty-seven cutting 
strokes of the machine is required to broach 
the 294 teeth of the gear. The turret ring is 
clamped in the fixture by hand clamps and is 
ejected hydraulically for unloading. The 
selection of an eleven-tooth broach was dic- 
tated by the capacity of the machine available 
at the time. The teeth formed by the broaching 
operation are checked while the part is still in 
the machine. The gauge which checks the 
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part both for tooth spacing and size is integral 
with the indexing fixture and actually passes 
through the column of the machine. The 
following gear data apply to the teeth on the 
turret ring: 294 teeth, 4 diametral pitch, 25 





VERTICAL BROACHING MACHINE 


deg. pressure angle, 73-5 in pitch diameter, 
0-525in depth of tooth, 1-385in face width. 
The teeth are held to a spacing tolerance of 
0-00lin by the broaching operation. The 
eccentricity on the assembled fixture is less 
than 0-0005in per foot of diameter. 





CONFERENCE ON MATERIALS Hanpiine.—The 
organisers of the 1952 Mechanical Handling Exhibi- 
tion at Olympia have invited the Institution of 
Production Engineers to arrange a one-day con- 
ference to be held in conjunction with the exhibition. 
It has now been announced that this conference will 
take place on Saturday, June 7th, at Olympia. 
At the morning session, when the chair will be taken 
by the President of the Institution, Major-General 
K. C. Appleyard, a paper on “ Materials Handling 
and the Production Engineer,” will be presented 
by Mr. T. W. Elkington. During the afternoon, 
under the cha ‘rmanship of Major A. G. Hayek, two 
papers are to be read and discussed. They will 
deal with “‘ Flow Principles as Applied to Pottery 
Production,” by Mr. D. H. Challinor, and ‘“‘ Materials 
Handling for Batch Production,” by Mr. F. F. 
Rattlidge. 


Tre Screntiric Firm AssoctaTion.—Two new 
publications which were specially made available 
for the recent Scientific Film Association Confer- 
ence at Hastings are A List of Films for Training 
in Industry, and A List of Distributors of Industrial 
Films. The List of Films for Training in Industry, 
which costs 7s. 6d., is a document of some sixty 
foolscap duplicated pages, giving details of a large 
number of films under the two general headings 
of pure sciences and applied sciences. In addition 
to the film title, running time, gauge and catalogue 
references and source of supply,,the list gives brief 
synopses of each film. The List of Distributors of 
Industrial Films costs 3s. 6d., and has been compiled 
for the use of industrial education officers and others 
interested in industrial films. 
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French Engineering News 
(By our French Correspondent) 


The French Minister of Transport has 
announced that a French team will stucy ship. 
building methods in Scandinavia. He s:id that 
France intends to increase her ship! uildj 
industry. For this reason all methods wijlj be 
studied. At the moment French costs are too 
high for the majority of shippers, and t} ore aps 
relatively few ships building for oreign 
countries. : 

* * * 

It has been announced that a Chilean s' ippj 
company has ordered two cargo vessels «f 9950 
tons from the Loire shipyards. At the moment 
Chile has five tankers building in France, foy 
of 31,500 tons and one of 19,800 tons. The 
new Chilean cargo vessefs will have cnging, 
developing 7500 h.p., and will have a cruising 
speed of 16-3 knots. 

* * * 

Electricité de France has announced t)|iat on 
March 26th electricity production from hydro. 
electric plant reached a record figure. Some 
75-5 million kWh were generated; the next 
highest figure was in May, 1951, when 73 rnillion 
kWh were produced. The total production, 
including thermal production, on March: 26th 
amounted to 116-5 million kWh. The E.D.F, 
reports that this increase is due to the com. 
mencement of generation by the Chastang 


power station. 
* ” 


Two thermal-electric power plants will be 
completed at Oran and Bone, in Algeria, this 
year. These two plants will be similar, each 
one being equipped with two turbo-alternator 
sets of 25MW each, and with four boilers, 
Power will be generated at 10kV and stepped 
up to 60kV for transmission. 

The hydro-electric programme in Algeria 
calls for the building of relatively small plant 
near the large dams which are being built for 
irrigation. The dam at Iril Emda will permit 
the storage of 160 million cubic metres of water, 
It will have a 12MW power station. An under. 
ground station will be constructed at Ahrzerou- 
fits. It will have two 35MW sets and one 5200kW 
set. 

By 1953 electricity production in Algeria 
should have reached 820 million kWh 
annually, 400 million kWh from the thermal 
installation at Oran and Bone, 100 million kWh 
from the thermal plant at Algiers, 180 million 
kWh from the hydro-electric installation at 
Oued Agiroun, and 140 million kWh from other 
hydro-electric schemes. 

Transmission in Algeria comprises a 150kV 
network over a length of about 900km. This is 
thought to be the first 150kV line to be con- 
structed in Africa and consists of steel pylons, 
each 22m in height and weighing 5 tons, and 
cables in aluminium and steel. 

A series of substations are to be built this 
year, some of which have already been started. 
They include one outside Oran, another at 
Relizane, which will be equipped with a 
25MVA transformer, another at Arba, which 
is equipped with two 50MVA transformers, 
another at Ahrzeroufits with a 40MVA trans- 
former, one at Constantine, which has yet 
to be built, and finally another at Bone, which 
has two 25MVA transformers. There is also 
a 60kV network being built to supply certain 
consumers. 

* * * 

An important irrigation project, built under 
the Monnet Plan, has just been completed. It 
involved the building of a dam in the Bouches 
du Rhone. The area round Aix en Provence 
will benefit by the construction of the dam, 
which is some 87m high and 260m long. The 
lake which it forms holds 4 million cubic metres 
of water. Some 7000 hectares will be irrigated 
from this reservoir. 

Two other important construction jobs, also 
part of the plan, have been started in the 
district. One is the lengthening of the Verdon 
Canal by 73km, and the other the construction 
of irrigation canals in the Roquevaire district. 
The rate at which this work will be carried out 
will depend on the Government’s new financial 


policy. 
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Industrial and Labour Notes 


The Coal Situation 
Last week, the National Coal Board 
made a statement surveying the country’s coal 
ition, taking into account coal output during 
the first four months of this year. The pro- 
duction of deep-mined coal in the first seventeen 
weeks of this year amounted to 71,762,500 tons, 
which was 435,600 tons more than in the corre- 
sponding period of 1951. Of that total, 
67,207,500 tons were raised by a five-day week, 
which was 1,107,300 tons more than a year 
earlier, and 4,555,000 tons were produced by 
Saturday working, which was 671,700 tons less 
than in the comparable period of 1951. Coal 
exports in the first sixteen weeks of this year 
amounted to 2,890,000 tons, compared with 
1,600,000 tons in the corresponding period of 
last year, and bunkers took up 1,100,000 tons 
in each period. 

The total manpower of the coal-mining 
industry is now 713.600, a figure which, the Coal 
Board says, is the best since September, 1949. 
Since the beginning of this year there has been 
a substential gain, compared with last year, in 
the number of juvenile recruits to the mines. 
The Board says if the youths can be retained 
they will assist in correcting the maldistri- 
bution of age groups in the coal-mining industry. 
But it also points out that juvenile labour now 
recruited will not contribute to productive 
output until properly trained, a matter which 
will require at least six months. Similarly, 
much of the adult labour now being recruited 
cannot contribute to production until trained. 
This, the Board explains, may hinder the 
expected increase in output per manshift at 
the coal face, but if the additional manpower 
ig retained in the industry it should be making 
a real contribution to output in the latter part 
of the year. 

The end of April is looked upon as the end of 
the ‘‘ coal winter.’’ The Board’s statement says 
that as a result of the combination of higher 
outputs, good weather and satisfactory railway 
movement, the stock position at the end of the 
winter is much better than anyone thought 
possible. Distributed stocks of coal now 
amount to about 13,000,000 tons, compared 
with 9,500,000 tons a year ago. “‘ If high out- 
puts are maintained throughout the summer,” 
the statement adds, ‘it is hoped that stocks 
can be built up for next winter to a level which 
should enable the country for the first time for 
many years to face the winter without the fear 
of crisis.” 


The A.E.U. National Committee 


The national committee of the Amalga- 
mated Engineering Union is holding its annual 
meeting at Blackpool this week. The proceed- 
ings opened on Monday morning with an 
address by the president of the A.E.U., Mr. 
Jack Tanner, who said that the membership 
of the union was now 863,651. In the course of 
his address Mr. Tanner made reference to wages 
in the engineering industries and to the increases 
which were granted last year. Those increases, 
he said, ‘“‘ did something to offset the fall in 
standards of life which has been taking place 
through the rapid rise in the cost of living in 
recent years.’ But, he added, the cost of living 
had continued to go up since the wage increase 
for adult male workers in the industry was 
secured. It was therefore to be hoped, Mr. 
Tanner continued, that the national committee 
would endorse the recent unanimous decision 
of the Confederation of Shipbuilding and Engi- 
neering Unions to put in an application for a 
substantial increase in wages. 

Mr. Tanner then spoke about the new 
attitude of trade unions to production ques- 
tions, saying that national recovery still 
depended largely upon greater productivity. 
Whatever the Government of the day happened 
to be, he observed, this country would still 
need to import about 50 per cent of its food 
and nearly all of its raw materials apart from 
coal. Its standard of living depended largely 
upon its industrial efficiency and upon making 


the best use of its resources and not counten- 
ancing wasteful methods. That did not mean, 
Mr. Tanner continued, that we were called upon 
to work harder, for the eutstanding conclusion 
of the reports of the British teams which had 
examined American industries was that higher 
productivity in the U.S.A. sprang, not from 
harder work by the American operative com- 
pared with his British counterpart, but from 
the greater mechanisation of American industry, 
and by its greater managerial and overall 
efficiency. 

Tt was said, Mr. Tanner added, that increased 
production must bring with it unemployment. 
That, he suggested, was not necessarily so. 
Indeed, mass unemployment was much more 
likely to develop in this country if we were 
unable to import raw materials, and if we did 
not improve productive efficiency, thereby 
enabling the country to sell its exports at a 
price and quality that would attract buyers. 


Index of Industrial Production 


The index number of industrial pro- 
duction (1946=100) which is prepared by the 
Treasury has been provisionally estimated at 
149 for all industries in February, compared 
with 144 in January. Comparable figures for 
last year were 151 in February and 140 in 
January. In February this year, in the manu- 
facturing industries only, the index number was 
153, compared with 149 in January, and 157 
in February, 1951. For mining and quarrying 
the February index number is estimated at 
124, the same as in February, 1951. The 
Treasury has stated that, on the basis of 
information so far received, the index for all 
industries for March this year is expected to be 
149 or 150. 


The Association of British Chambers of 
Commerce 

The ninety-second annual meeting of 

the Association of British Chambers of Com- 
merce was held in London on Thursday of last 
week. In an address to the meeting, the retiring 
president, Mr. A. H. 8. Hinchliffe, claimed that 
the economic need of the day called for some- 
thing more than mere exhortations to work 
harder, for those, he suggested, were ‘‘ cutting 
no ice.” A struggle between wage earners and 
dividend earners for an increased slice of the 
national cake could benefit no one, since the 
resultant inflation would lower the standards 
of living of workers and employers alike. It 
had become a public duty, Mr. Hinchliffe said, 
for wage earners and employers to get together 
to study the best remedies for the. nation’s 
troubles and the correct incentives to induce 
people to accept them. A correct approach to 
increased productive efficiency called for ener- 
getic action on the part of capital to provide 
up-to-date factories and plant, and on the part 
of labour to operate them in such a way as to 
use them to the maximum effect. In a reference 
to Commonwealth and Empire trade, Mr, 
Hinchliffe emphasised the need for bolder and 
better solutions of Anglo-Canadian trade prob- 
lems, even, he said, if that meant some special 
relationship such as a currency union or a 
common budget. The attitude of Britain and 
Canada towards each other, he asserted, should 


‘be that of partners sharing the responsibility 


for developing the more backward Colonial 
territories, carrying burdens jointly, and jointly 
prospering by the results of successful enter- 
rise. 
In the course of a speech at the Association’s 
annual luncheon, which was also held last 
Thursday, the Chancellor of the Exchequer, 
Mr. R. A. Butler, said that the engineering 
industries offered the best hope of success in 
the export drive. Between the two halves of 
1951, the Chancellor continued, engineering 
exports rose by 21 per cent so far as the sterling 
area was concerned, but those going elsewhere 
declined by 4 per cent. In January and Feb- 
ruary this year, machinery sales outside the 
sterling area were 19 per cent above the rate in 


the first half of 1951, which in itself was good ; 
but, Mr. Butler added, inside the sterling area 
they were up by 43 per cent. The ‘‘ non-sterling”’ 
proportion, he urged, must be increased. The 
Chancellor went on to say that some transfer of 
labour to the engineering industries was taking 
place and was essential if the country’s 
objectives were to be achieved. Those industries 
had recorded a rise of 3 per cent in their pro- 
duction in the first two months of this year, but 
a good deal more was needed, and a good deal 
more could be accomplished. 


Lead Price Reduction 
The Ministry of Materials announced 
at the end of last week a reduction of £8 per 
ton in the price of imported good soft pig lead. 
As from May Ist, the price is £155 a ton, 
delivered consumers’ works. 

The Ministry has also stated that, after 
consultation with the Chancellor of the 
Exchequer, the conclusion has been reached 
that it is not desirable to reopen the lead 
market at present. The chairman of the London 
Metal Exchange has been informed accordingly. 
The Ministry says, however, that it is the wish 
and purpose of the Government to restore lead 
to the Exchange as soon as the balance of pay- 
ments position permits. The matter is to be 
reviewed again after the end of June. 


Foremen’s ‘‘ Code of Ethics ”’ 

At a ceremony in London on Wednes- 
day evening of last week, Sir Percy Mills, 
president of the Institute of Industrial Super- 
visors, received, on behalf of the members of 
that body, a plaque bearing the ‘‘ Code of 
Ethics ”’ of the National Association of Foremen 
in the U.S.A. The presentation was made by 
Mr. R. 8. Damon, who paid tribute to the part 
taken by foremen in achieving and maintaining 
the high level of productive efficiency in 
America. He said that one of the aims of the 
National Association of Foremen was to 
broaden the horizon of first line management 
for more effective leadership and to promote 
unity in management. Co-operation between 
the two organisations, Mr. Damon observed, 
would assist their efforts to improve the 
efficiency of industrial supervision. 

Acknowledging the plaque, Sir Percy Mills 
said that among industrial supervisors there 
was a vast knowledge of man management, 
production skill and manufacturing devices 
which could facilitate, improve and speed up 
production. The foreman was in a key position 
to influence industrial efficiency. Both the 
National Association of Foremen, in America, 
and the Institute of Industrial Supervisors 
in this country were pursuing, Sir Perey added, 
the common object of increasing the efficiency 
of industrial supervision. 


Trade Disputes 

Stoppages of work through industrial 
disputes in the United Kingdom during March 
numbered 150. They included nine stoppages 
which were already in progress in the early 
part of that month. In these 150 stoppages, it 
is estimated by the Ministry of Labour that 
249.000 working days were lost by 37,700 work- 
people. Ten of the stoppages occurred in the 
engineering industries, causing an aggregate 
loss of 99,000 working days by 10,500 work- 
people. In addition, there were nine stoppages 
in the shipbuilding and ship repairing indus- 
tries, resulting in a loss of 45,000 working days 
by 4000 workpeople. Much of this time was 
lost. through strikes of apprentices in various 
areas of England, Scotland and Northern 
Ireland over an alleged delay in settlement of 
a claim for increased wages. In the first three 
months of this year there were 402 stoppages of 
work in all industries, which were reported to 
the Ministry of Labour. They caused an aggre- 
gate loss of 405,000 working days by 85,900 
workers. In the comparable period of last year 
562,000 working days were lost by 97,700 work- 
people involved in 389 stoppages. 
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Notes and Memoranda 


Rail and Road 


B.R. StanDaRD Wacons.—Two further classes of 
British Railways standard wagon, which have 
recently been introduced, are a 13-ton medium 
goods wagon and a 13-ton low goods wagon. They 
are being built at Ashford and Shildon, respect- 
ively. The 13-ton medium goods wagon is 17ft 6in 
long over the headstocks, with a 10ft wheelbase ; 
its tare weight is 7 tons 1 cwt. It is mainly of 
riveted construction with an underframe and 
body members of rolled steel sections. The 13-ton 
low goods wagor is also I17ft 6in long over 
the headstocks, with a 10ft wheelbase, its tare 
weight being 6 tons 9 cwt. It has an underframe 
of all-welded construction and the body is of metal 
with the exception of the timber floor. The wagons 
are fitted with vacuum brakes for fast freight 
working. and hand brakes which can be worked 
from either side of the wagon. Clasp brakes are 
used with eight blocks per wagon. 


An ADHESION AGENT FoR SuRFACE DREsSSING.— 
The Road Research Laboratory is now recommend- 
ing a new adhesion agent, D.S. 2274, for use in 
surface dressing in wet weather. It replaces cetyl 
pyridinium bromide which was previously recom- 
mended, but is now unobtainable (see THe Enct- 
NEER, September 22, 1950). The new material is at 
present in adequate supply and, it is stated, has been 
shown by laboratory tests to be as good as the 
original agent recommended in preventing the 
serious failures which may be caused by rain falling 
on newly laid surface dressings. Its use means that 
surface dressing work need no longer be limited to 
periods of fine settled weather. It is applied in a 
solution of creosote to the interface between the 
binder and the stone chippings, which are scattered 
on the binder (tar or bitumen) immediately after it 
has been spread on the surface of the road. The 
application is made either by coating the chippings 
with the creosote solution in a bituminous or con- 
crete mixer, or by aprinkling the solution on the 
freshly laid binder film before the chippings are 
spread. In the sprinkling method the solution is 
applied-from an attachment towed by the binder 
distributor. The Laboratory states that road tar 
suppliers have full information on the making up 
and application of D.S. 2274 and will supply it at 
the correct concentration for use. 


Air and Water 


Tames PassENGER SeERvicEs.—The Thames 
passenger services were Officially opened on Tuesday, 
May 6th, and a fleet of over eighty launches varying 
in capacity from fifty to 300 passengers are operating 
a half-hourly pier-to-pier water bus service between 
Greenwich and Hammersmith. The fares are the 
same as last year. 

8.S. ‘“ Franpre.”—The liner “ Flandre” will 
sail on her maiden voyage in the New York service 
of her owners, the French Line, on July 23rd, 
having left the yard of her builders, the Ateliers et 
Chantiers de France, for preliminary trials on 
May 5th. These will be followed by additional 
trials in June and speed trials over the Iles de 
Glenans course. 

Carco Hanpiine.—At the first mternational 
meeting of the International Cargo Handling 
Co-ordination Association, to be held at Rotterdam 
on May 12th, 13th, 14th, a new device for the better 
handling of cargo will be on view. This applies to 
traffic which lends itself to fork lifting, and the new 
ancillary enables goods to be weighed in transit and 
so avoids breaks in movement continuity by 
weighing requirements. 

CHAMBER OF Suxriprinec Councit MEETING.— 
At a council meeting of the Chamber of Shipping 
of the United Kingdom, held on Thursday, April 
24th, it was announced that a memorandum urging 
the review and amendments of those provisions 
of the Finance Bill affecting shipping had been 
submitted to the Chancellor of the Exchequer 
and that a Port Users’ Committee had been set up. 
This body consists of presidents of several organi- 
sations and has been in touch With the Government’s 
Port’s Efficiency Committee. 

Heticorrers.—The Bristol Aeroplane Company 
has stated that work is to begin shortly on a new 
forty-seat helicopter, the “‘ Type 181.” It will be 
a scaled-up version »f the twin-rotor “ Type 173,” 
but will travel faster and further. In the announce- 
ment it was maintained that, as British European 
Airways hoped to operate large helicopters by 
about 1958, a certificate of airworthiness must be 
obtained at the latest in 1957. The aircraft, there- 
fore, would have to begin flight tests net later than 
1955. It was also revealed that B.E.A. hoped to 
operate on routes with limited traffic potential a 
modified version of the “ Type 173,” which would 


have a retractable undercarriage, stub wings and 
more powerful engines, giving increased all-up 
weight. A ‘“‘ Sycamore ” (‘‘ Type 171”) helicopter 
will take off from Filton airfield on Sunday, May 
11th, for a 1400 miles sales tour of the Low Countries 
and Scandinavia. It will carry letters from the 
Lord Mayor of Bristol to the Mayors or principal 
officers of the towns along its route. On Sunday it 
will leave Filton for Lympne, where it will clear 
Customs before making the 155 miles’ cross- 
Channel flight to Brussels. From Brussels the 
“Sycamore” will fly to The Hague, then to 
Hamburg, Copenhagen, Oslo, and Stockholm, and 
at each point demonstrations will be given to 
military and civil authorities. 


Marcu Arr Trarric.—Air transport movements 
at United Kingdom aerodromes in March, 1952, 
totalled 11,514; passengers handled totalled 
146,294, freight set down and picked up amounted 
to 2900 short tons, and Post Office mail on and off 
loaded increased to 1179 short tons. At London 
Airport there were 2559 air transport movements 
and passengers handled totalled 52,582. Northolt 
recorded 2646 transport movements and 
sengers there numbered 37,735. The most active 
airport outside the London area was Prestwick, 
with 9099 passengers. 


Luoyp’s Wreck Rertrurns.—Lloyd’s Register 
of Shipping has published its statement of merchant 
ships totally lost and broken up for the quarter 
ended September 30, 1951. During this period 
steamships and motorships lost consequent upon 
casualty totalled forty-eight of 39,608 tons gross, 
of which three ships of 1015 tons belonged to 
Great Britain and Northern Ireland, and thirteen 
ships of 10,346 tons to the Commonwealth countries. 
Ships lost not consequent upon casualty amounted 
to eighteen of 14,070 tons gross belonging to Great 
Britain and Northern Ireland, and three ships of 
1720 tons owned by the Commonwealth, while 
the world total was sixty-four ships of 49,146 tons 
gross. 

Sza-Gorne LaBoratory.—The Department of 
Scientific and Industrial Research has ordered, for 
the Torry Research Station, Aberdeen, a trawler 
designed for trawling and as a laboratory. The 
freezing of fish at sea will be investigated together 
with the various aspects of this radical change in 
technique. Hall, Russell and Co., Ltd., is to build 
the ship, which will have a length between per- 
pendiculars of 125ft and be driven by an electric 
motor of 600 s.h.p. at 200 r.p.m., taking power 
from four generators, while two auxiliary generators 
supply power for the quick freezing plant. Metro- 
politan-Vickers Electrical Company, Ltd., is the 
main machinery sub-contractor and the generators 
will be driven by Meadows six-cylinder, four-stroke, 
turbo-charged engines developing 200 b.h.p. at 
1400 r.p.m. 


Miscellanea 

IystITUTION oF Mrntnc anD METALLURGY.—The 
annual general meeting of the Institution of Mining 
and Metallurgy will be held at 4 p.m. on Thursday 
next, May 15th, at the Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. It will be 
followed at 5.15 p.m. by an open meeting at which 
Mr. Vernon Harbord will deliver his presidential 
address. 


Tae Nationa InstITuTe OF AGRICULTURAL 
ENGINEERING.—The National Institute of Agri- 
cultural Engineering announces that it will hold 
an Open Day this year on July 24th. During this 
day representative samples of the work of the 
Institute in the fields of research, development and 
testing of agricultural machines and implements 
will be shown. 

MatitEABLE Inon.—A booklet entitled Modern 
Malleable has been issued by Hale and Hale 
(Tipton), Ltd., Dudley Port, Staffordshire. It gives 
a general description of the works and organisation 
and discusses the metallurgy of malleable irons and 
‘* Permalite.’”’ The mechanical and physical pro- 
perties of the materials are given together with 
test reports, notes upon machining and general 
design. Illustrations show examples of products 
for a number of industrial applications. 


Power Station Extensions at Hams HAL, 
Ocxer Hitt, NorTHAMPTON, AND HAcKNEY.— 
The British Electricity Authority has received the 
consent of the Minister of Fuel and Power to the 
establishment of a new section of the Hams Hall 
power station, near Birmingham. The present 
Hams Hall “A” and “B” power stations have 
an installed capacity of 249MW and 321MW 
respectively. The new “C” section will have an 
installed capacity of 360MW, made up of six 60MW 


turbo-generators, each served by a boiler 
having an evaporative capacity of 550,000 Ib of 
steam an hour. Three cooling towers, each with , 
capacity of 6 million gallons of water an hour, wij 
serve the new section. Consent has also ben given 
to extensions of the Ocker Hill power station g 
Tipton, Staffs, Northampton power station, anq 
the Hackney power station, London. Tho extep. 
sion at Ocker Hill will consist of two 30\i1W got, 
and three boiler units, each of an evi)oratiyg 
capacity of 180,000 lb of steam an hour. A further 
30MW set and two boiler units, each of an evapora. 
tive capacity of 150,000 lb of steam an hour, wil 
be installed at Northampton, and a 30MW set and 
a boiler of an evaporative capacity of 300,000 Ib of 
steam an hour will be added at Hackney. 


Tron AND STEEL ForGInGs AND SINGLE-Nrrayp 
Wire.—The Board of Trade announces ‘hat 
from May 2nd individual licences are required for 
the import from any country of iron and steel 
forgings and single-strand wire of iron or steo!. The 
reimposition of import licensing control, bringing 
iron and steel forgings and single-strand wire into 
line with the other main categories of. stee! which 
are already subject to import licensing, follows the 
recent reintroduction of allocations under the iron 
and steel distribution scheme. Import licensj 
of iron and steel is operated to control the pattem 
of imports, so that the best advantage may be 
obtained from available foreign supplies, and not to 
reduce the total amount of material entering the 
country. Applications for import licences should 
be made to the Board of Trade, Import Licensing 
Branch, Romney House, Tufton Street, London, 
S.W.1. 


Personal and Business 


Mrs. E. D. Russextx Jones, Mr. G. Russell Jones 
and Mr. E. R. Sumner have been appointed directors 
of A.C.E. Machinery, Ltd. 


Mr. Setspy Rosson has resigned, at his own 
request, from the boards of Head Wrightson and 
Co., Ltd., and Head Wrightson Processes, Ltd. 


Mr. E. G. Hontserry, A.M.I.Mech.E., has been 
appointed works manager of E.M.B. Company, 
Ltd., Moor Street, West Bromwich, in succession to 
Mr. J. Abberley. 


Parsons Martng STeaAM TURBINE Company, 
Lrp., announces that Mr. A. Hopper has been 
appointed managing director in succession to the 
late Mr. W. H. Pilmour. 


Tue SoutH-WEsTERN Exectricity Boarp states 
that Mr. Leonard Locker, A.M.I.E.E., has been 
appointed district manager, East Cornwall, in 
succession to Mr. J. H. Dent, A.M.IL.E.E. ; 


Tue Unir SUPERHEATER AND PIPE COMPANY, 
Ltd., Swansea, announces the retirement of Mr. 
Greig Simpson from the positions of chairman and 
general manager. Mr. J. Ivor Webborn has been 
appointed general manager. 


Vickers, Ltd., announces that, owing to continued 


ill-health, Commander Sir Robert Micklem, C.B.E., J 


R.N., has relinquished his offices of joint managing 
director of the company, chairman of Vickers- 
Armstrongs, Ltd., and his directorships of other 
companies in the Vickers group. 


JOHNSON AND Puitires, Ltd., announces the 
retirement of Mr. G. Gillespie, M.I.E.E., its engineer 
and manager in Scotland. He has been in the com- 
pany’s service for thirty-three years. Mr. Bruce 
Russell, M.I.E.E., succeeds Mr. Gillespie as engineer 
and manager in Scotland, and Mr. R. L. Stanley 
has been appointed manager of the firm’s Glasgow 
office. 


Tue Steet, Peecu anp Tozer branch of the 
United Steel Companies, Ltd., announces the 
following appointments :—Mr. H. R. Brunyee and 
Mr. G. N. F. Wingate, works managers; Mr. P. 
Wright, superintendent of rolling mills; Mr. 
C. H. Hayter, superintendent of Ickles depart- 
ments; Mr. J. Lees, cold rolling mill manager; 
and Mr. C. 8. Wilkinson, assistant cold rolling mill 
manager. 


Mr. H. Spurrier, managing director of Leyland 
Motors, Ltd., has been elected president of the 
Society of Motor Manufacturers and Traders, Ltd., 
in succession to Mr. G. E. Beharrell, who has now 
become deputy president. Dr. F, Llewellyn-Smith, 
of Rolls-Royce, Ltd., and Mr. Aq B. Waring, of 
Joseph Lucas (Industries), Ltd., have been elected 
vice-presidents of the Society. Mr. W. R. Black, of 
Park Royal Vehicles, Ltd., has been re-elected 
treasurer. 


pes 
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British Patent Specifications 


When an invention is communicated from abroad thé 
name and address of the communicator are printed in 
italics. Whenan ts not illustrated the specifica- 
tion is without drawings. The date first given is the date o 
applicatio ; the second date, at the end of the abridgment, 
is the date of publication of the complete specification. 

Copies of specifications may be obtained ‘at the Patent 
Office Sales Branch, 15, Southampton Buildings, Ohancery 
ane, W.C.2, 28, 8d. each. 


CIVIL ENGINEERING 


669,960. November 15, 1949.—FounpaTions FoR 
CmcutaR Srructures, Thomas _ Clifford 
Durley, 12, Caxton Street, 
London, 8.W.1. 

The drawing shows a circular oil storage tank 
fitted with a cover and with walls made integral 
with its supporting foundation. The bottom of the 
tank has an outer portion of annular shape with a 
projected area which is approximately equal to 
that of the central portion, so that the total area 
js about double that of the bottom of the tank. 


Westminster, 
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The outer portion of the foundation has a circum- 
ferential thickened ring to resist tensional stress. 
Where the structure and its foundation are made of 
concrete or like material, the circumferential ring 
may be reinforced by hooping bars. The central 
portion of the foundation is of domed shape, the 
outer portion being formed to a contrary curvature, 
the two curvatures merging into one another at a 
boundary substantially corresponding to the 
periphery of the tank. Modified designs are also 
shown in the specification.— April 9, 1952. 


LOCOMOTIVES 


669,805. October 9, 1950.—LocomotiveE Frrp 

WaTeR PreEHEATERS, Henschel and Sohn 

“G.m.b.H., of 2, Henschelstrasse, Kassel, 
Germany. (Inventor: Harald Hany.) 

The invention concerns the withdrawal of steam 
for feed water preheating in locomotives. In many 
cases, owing to the shortness of the blast tube and 
the branch connection for the preheater steam being 

i almost at right angles, an insufficient 
quantity of exhaust steam is made available to the 
preheater, particularly when the locomotive is at 








low loads. The invention overcomes such dis- 
advantages by withdrawing the exhaust steam for 
the preheater through an approximately concentric 
annular passage or duct formed in the blast tube 
ina way that the inner steam jet serving to blow up 
the fire remains substantially unobstructed and 
emerges from the mouth of the blast tube sym- 
metrically to the axis, avoiding cross currents and 
eddies. According to the drawing, the blast pipe A 
is shaped at its base in the form of an elbow. A 
tubular insert B of relatively large diameter, 
secured between the flanges of the blast pipe and 
the blast nozzle, projects deeply into the bent part 
of the blast pipe, so that the steam for the pre- 
heater flows to the branch C through an annular 
passage D., The blast steam flows unhindered 
through the full bore of the tubular insert into the 
blast nozzle E.— April 9, 1952. 


TOOLS AND WORKSHOP APPLIANCES 


669,670. September 19, 1949.—Sranners, John 
Garrington and Sons, Ltd., Albert Works, The 
Green, Darlaston. (Inventor: John Charles 
Sharman.) 

_ The invention provides a spanner in which the 

jaws are formed separately from the metal of the 

shank and are harder than the shank metal. 

Referring to the drawing, a double-ended spanner 
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body is blanked from mild steel strip of, for 
example, 10 §.W.G. The body is formed at opposite 
ends eS ee jaw-receiving recesses. 
Jaws formed separately from the body from steel 
of relatively high-carbon content, correspond to 
the jaw-receiving recesses. For each set of jaws 
there is made two fillets of brazing wire of a shape 


—, 
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that can just encircle each of the jaws. The jaws 
are inserted in the recesses with the two brazing 
wire fillets, and the assembly is then passed 
through high-frequency heating furnaces or brazing 
furnaces. In brazing of the jaws in position the 
temperature is sufficient for the hardening of the 
jaws to occur automatically when they emerge 
from the furnace into the surrounding atmosphere. 
—April 9, 1952. 


CRANES AND LIFTING APPLIANCES 


669,641. November 15, 1948.—Lirrinc AND 
TRANSPORTING WHEELED VEHICLES, Furness, 
Withy and Co., Ltd., of Finland Yard, Surrey 
Commercial Docks, London, 8.E.16; George 
Frederick Fearfield, of 35, Lingfield Crescent, 
Eltham, London, 8.E.9; and Sydney Parsons, 
of “‘ Meadway,” Church Road, Horley, Surrey. 

As shown in the drawing, the longitudinal frame 
members A are formed as pairs of cold-drawn 
steel tubes from 6ft 9in to 7ft 6in long, secured at 
their ends through screw-threaded elbow joints 
into pairs of transverse frame members B, Shackles 





G 
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C are secured to each of the ends of the frame 
members by coupling links. To the shackles are 
connected the reinforced ends of rope or wire cable 
D, which may be held apart by a rectangular frame 
of wooden “ spreader ’’ members ZL, F. The ends 
of the rope or cable are connected together at the 
ends by a lifting ring G. Formed integral with the 
longitudinal members are stops H, which prevent 
the rotation of the members J, which serve as 
ramps for running the vehicle into position on the 
lifting apparatus.—April 9, 1952. 


669,648. March 14, 1949.—Lirrinc Apparatus, 
William John Bowtell, 84, Farnaby Road, 
Bromley, Kent. 

In the arrangement shown in the upper view 

a load A has to be raised from a pit by means of a 

jib crane B. The weight of the load and its distance 

from the edge of the pit are such that the capacity 
of the crane is insufficient to deal with it unaided. 











A beam (C, brought into position over the pit, has one 
end mounted on a trolley D and the other end 
suspended from the crane hoist rope H. The load 
is then connected to an intermediate point F on 
the beam, so that when the hoist rope is wound in 
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the load is raised. As shown in the lower view, the 
hoist rope is used to raise and lower the load. In 
this case one end of the beam C is nded from 
the top of the jib by holding ropes independent of 
the crane hoist rope. The other end of the beam is 
supported on a trolley D. The crane hoist rope 
passes under a pulley near the end beam and 
over a pulley on a crab or jenny G, which is movable 
along rails on the beam. Other modifications are 
also described in the specification.—April 9, 1952. 


POWER TRANSMISSION 


669,724 March 22, 1950.—Tue Exastic Courtine 
or Coaxiat Suarts, Jules Alfred Holoye, 3, Rue 
Lamarck, Liege, Belgium. 

According to the invention, an elastic coupling 
device between two coaxial shafts comprises balls 
interposed between teeth associated with both 
shafts, the teeth being limited by plane surfaces 
so that the elastic balls are subjected to a simple 
mutual compression. As shown in the upper 
drawing, the coupling comprises two sleeves A 
and B for the driving and driven shafts. The sleeve 
B carries the flange C, on which four teeth D are 
provided. The sleeve A also has four teeth EL. 





i 
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Eight rubber balls are interposed between the 
teeth of the two sleeves. The upper half of the 
lower view shows the balls in their positions at rest, 
when each one is slightly compressed between two 
teeth. In the bottom half of the same drawing the 
elements are shown in the driving position in a clock- 
wise direction indicated by the arrow. It will be 
noted that the balls G and H are compressed 
between the teeth, while the balls F and J are free. 
As compression takes place between straight 
surfaces no jamming can occur and the coupling is 
reversible.—April 9, 1952. 


ELECTRICAL ENGINEERING 


670,158. December 28, 1949.—Drawine ELEctRIC 
CaBLEs INTO TRENCHES, British Insulated 
Callender’s Construction Company, Ltd., 21, 
Bloomsbury Street, London, W.C.1 ; and James 
Nelson Gibson, 101, Wickham Way, Becken- 
ham, Kent. 

Referring to the drawing, there is shown a trench 
having a convex side wall A, a concave side 
wall B and a bottom. Along the bottom of the 
trench are disposed a number of freely rotatable 
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rollers C, which support the weight of the cable 
(not shown). As the cable is pulled along the 
trench it naturally tends to straighten itself and 
lie against the convex side wall. To prevent damage 
from rubbing, guide members are provided by 
curved metal side plates D held close to the 
convex wall of the trench. Shorter plates Z are 
disposed between the adjacent ends of each pair of 

= plates. The mounting of the rollers and plates 
~4 ully described in the specification—Apri 16, 
1952. 





British Standards Institution 


All British Standard Specifications can be ohtained from 
the Sales of the Institution at 24, Victoria 
Street, London, S.W.1. 


DETERMINATION OF CADMIUM IN COPPER- 
CADMIUM ALLOYS (ELECTROLYTIC 
METHOD) 

No. 1825: 1952. This standard is published in 
response to a request for a British Standard method 
for the determination of cadmium in straight 
copper-phosphorus-cadmium alloys, as used in the 
manufacture of trolley and. contact wire for electric 
traction and specified in B.S. 23, “‘ Trolley and 
Contact Wire for Electric Traction.” The method 
is suitable for cadmium contents up to 2 per cent 
and specifies reagents, recommended methods of 
one and the test procedure. Price ls. 6d. post 

ee. 





DOUBLE-ENDED OPEN-JAWED SPANNERS 
FOR B.A. HEXAGON SIZES 


No. 1842: 1952. This standard gives details of 
the dimensions, proportions, manufacture and 
material of open-ended spanners of the spear-head 
and round-head types suitable for hexagon sizes 
in the B.A. » Such as those given in B.S. 57, 
“B.A. Bolts, Screws, Nuts and Washers.” The 
range and arrangement of jaw sizes is sufficient to 
cover normal requirements and the convenience of 
users. Alternative head angles are given in the 
spear-head so that on one form both bends 
are inclined at 15 deg., while on the other form one 
head is inclined at 45 deg. with the other head in 
line with the axis. In the round-head range all 
heads are inclined at 15 deg. These s have 
a wide field of use in such industries as tele- 
communications, in which many hexagon bars and 
rods, as distinct from nuts and bolts, are used. 
Both spanners are very popular when made up in cone 
venient sets, when they can be carried in the pocket 
or the saddlebag of a bicycle. Price 2s. post free. 





POWER RATING OF VALVE-DRIVEN HIGH- 
FREQUENCY INDUCTION HEATING 
EQUIPMENT 


No. 1799: 1952. This standard specifies the 
method of expressing the power rating of valve- 
driven high-frequency induction heating equipment 
operating from single or polyphase mains supplies. 
The appendices explain the significance of output 
voltage and current in relation to power ratings and 
gives examples of methods of output power 
measurement. Until now no uniform practice has 
been observed in the power rating of high-frequency 
induction heating equipment, some manufacturers 
preferring to state the power taken from the supply 
mains while others give a figure for the output 
determined under arbitrary conditions. Users of 
this equipment need information on both input and 
output power and may, in addition, require some 
guidance on the voltage and current available at 
the output terminals. This standard has been 
prepared, therefore, to enable uniformity of practice 
to be achieved in the power rating of this class of 
high-frequency heating equipment, and to give 
guidance and information on the subject. Price 
2s. 6d. post free. 





Contracts 


VickEerRs-Armstrones, Ltd., is to build six 
“Viscount ” propeller turbine airliners for Trans- 
Australia Airlines, at a cost of £1,500,000, 
Deliveries are expected to commence in 1954. 

JoHN Brown anv Co., Ltd., has received an 
order from the Admiralty to bujld a small hospital 
ship, which will be used as a Royal yacht in peace- 
time. The yacht will have a length of 380ft by 55ft 
beam and a displacement of 4000 tons. Normal 
merchant shipbuilding practice will be used in the 
construction of the ship, which has a designed speed 
of 21 knots. 

THe Enciish Execrric Company, Ltd., has 
received a contract from British Railways for the 
diesel and electrical equipment for thirty-one 
350 h.p., 0-6-0 diesel-electric shunting locomotives, 
to be built in 1953. The main frames, wheels, cab 
structures, and mechanical parts for these loco- 
motives will be made and assembled at the British 
Railways workshops at Darlington and Derby. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Imperial College of Science and Technology 
Mon., May 12th.—Room 17, City and Guilds College, 
London, 8.W.7, ‘“‘ The Civil and Mechanical Engineers 
ing Aspects of Hydro-Power Development,” P. W. 
Seewer, 4 p.m. 


Incorporated Plant Engineers 
Mon., May 12th.—DunpEE Brancu: Mathers Hotel, 
Dundee, Films, “‘ Electric Ship Propulsion Equip- 
ment,” and “ Safety First,”’ 7.30 p.m. 
Mon., May 19th.—LtverPoot anp N. Waxes BRANCH : 
Radiant House, Bold Street, Liverpool, ‘“‘ Pumps arid 
Pumping,” C. N. Hillier, 7.15 p.m. 


Institute of Economic Engineering 


To-day, May 9th.—Engineers’ Club, Albert Square, Man- 
chester, “Production Control as a ~ stn deewonr 
Tool,” W. J. Worsdale, 7 p.m. 


Institute of Marine Engineers 


Tues., May 13th.—85, The Minories, London, E.C.3, 
“Steam Pipe Materials for Advanced Steam Con- 
ditions,” D. W. Crancher, 5.30 p.m. 


Institute of Navigation 


Fri., May 16th.—Royal Geographical Society, 1, Ken- 
sington Gore, London, 8.W.7, ® Radar Chart-Matching 
Devices,” J. Home Dixon, 5 p.m. 


Institute of Petroleum 


Wed., May 14th.—26, Portland Place, London, W.1, 
“The Distribution of Oil Reserves in the World,” 
G. M. Lees, 5.30 p.m. 


Institution of Civil Engineers 


Tes., May 13th.—Great George Strect, London, 8.W.1, 
“Factors Involved in the newal of Underline and 
Overline Bridges and their Influence on Design,” 
A. N. Butland, 5.30 p.m. 


Institution of Electrical Engineers 


Wed., May 14th—Ravro Section: Savoy Place, Lon- 


Ge. Wes. Th mg ete ed Transmitter- 
Receiver Utilising Sub-Carrier Frequency Modula- 
tion,” R. O. Carter and L. K. Wheeler, 5.30 p.m. 

Thurs., May 15th.—Savoy Place, London, W.C.2, 
Annual General Meeting, Corporate Members and 
Associates only, 5.30 p.m. 


Institution of Sanitary Engineers 
Fri., May 16th.—County Hall, St. Helen's Street, Ips- 
wich; Address by the President, S. Brassey-Edwards, 
Discussion on “Free Water Connections,” and 
“Cathodic Protection of Water Mains,” opened by 
John W. Good, 1l a.m.; afternoon visit to the works 
of B.X. Plastics, Ltd. 


Iron and Steel Institute 
Mon. to Wed., May 19th to 2ist.—IRonN anp STEEL 
Encryeers Group: Ashorne Hill, Leamington Spa, 
Meeting of Junior Engineers, 


Old Centralians 
Wed., May 14th.—Chez Auguste Restaurant, 47, Frith 
Street, London, W.1, “City and Guilds Institute,” 
J. W. Voelcker, 12.55 p.m. 


Royal Society of Arts 

Wed., May 21st.—John Adam Street, Adelphi, London, 
W.C.2, “‘ Industrial Accidents,” H. R. Payne, 2.30 
p.m. 

Society of Chemical Industry 

Wed., May 14th.—Corrosion GrovuPr: Burlington 
House, Piccadilly, London, W.1, “‘The Prevention 
of Corrosion in Packaging,”’ E. G. Stroud and W. H. J. 
Vernon, 6.30 p.m. 

Thurs., May 15th.—Roap anp BuiLpina MATERIALS 
Grovur: Institution of Structural Engineers, 11, 
Upper Belgrave Street, London, 8.W.1, Annual 
General Meeting, Address by the Chairman, J. C. 
Warr, 6 p.m. 

Stephenson Locomotive Society 
Fri. to Sun., May 16th to 18th.—Week-end tour of 


N.E.R. lines and Motive Power Depots, also industri] 
railway visits, from Newcastle to Selby and Hull. 


Women’s Engineering Society 
Fri. and Sat., May 16th and 17th.—35, Grosvenor Place, 
London, 8.W.1, “‘ Opportunity and Progress—Pic- 
torial Review,”’ 6.30 p.m. 


—_——__——_ 
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Automatic Borer Controt.—A _ well-illus- 
trated publication describing the principles, con- 
struction and operation of the Electroflo system of 
automatic boiler control, has been published by 
Electrofio Meters Company, Ltd., Abbey Road, 
Park Royal, London, N.W.10. After outlining the 
principles of the control system as a means of 
raising efficiency, the booklet deals with air flow, 
fuel feed, and fuel-air ratio. The layouts of a number 
of modern power station installations are given and 
there is a section devoted to shell boilers. 
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Launches and Trial Trips 


Lapy Sytvia, motor coaster; built by Phij 
and Son, Ltd., for D. J. Bradley and D. J. Bradis? 
Jnor.; length between perpendiculars 135ft din, 
breadth moulded 25ft, depth moulded oft 9; 
deadweight 420 tons on 9ft 10in draujit, trig 
speed 10-5 knots; Crossley H.R.N. dies: engine 
570b.h.p. at 400r.p.m, Trial, April Ist. j 


Go1az, oil tanker; built by the Netherlands 
Dock and Shipbuilding Company, Amster.iam, fo 
the Comissao de Aquisicao de Petroleiros Bragj). 
length between perpendiculars 167-64m, breadth 
23-09m, depth 11-96m, deadweight 20,000 ‘ons on 
9-18m draught, speed 14-5 knots; Stork-|'.D.94 
diesel engine, seven cylinders, 8000 b.h.p. at 19 
r.p.m. Launch, April 19th. 


Sunart, oil tanker; built by the Furness Ship. 
building Company, Ltd., for the Afran Transport 
Corporation of Liberia; length between perpen. 
diculars 560ft, breadth moulded 80ft, 
moulded 42ft 3in, deadweight 24,270 tons on 32" 
3jin; twenty-seven cargo oil tanks, two pump. 
rooms, four 500 tons per hour duplex steam pumps; 
Hawthorn-Doxford, two-stroke, single-aci ing jj 
engine, six cylinder, 670mm diameter by 2320mm 
combined stroke, 6600 b.h.p. at 115 r.p.m., burns 
heavy fuel, one Scotch boiler, one Foster-\Wheeler 
“D” water-tube boiler, one 150kW steam-driven 
generator and two 150kW diesel generators, 
contract speed 14 knots. Trial, April 22nd. 


SINGULARITY, motor coaster ; built by the Gook 
Shipbuilding and Repairing Company, Ltd., for 
F. T. Everard and Sons, Ltd.; length 225f,, 
breadth 37ft 10in, depth 16ft, deadweight 1814 
tons; Newbury diesel engine, 800 b.h.p. at 250 
r.p.m. Launch, April 23rd. 


Kownat, cargo liner; built by Alexander 
Stephen and Sons, Ltd., for the Union Steam 
Ship Company of New Zealand, Ltd.; length 
325ft, breadth 50ft, depth 26ft, deadweight 5300 
tons; Stephen-Sulzer single-acting diesel engine, 
six cylinders, 600mm diameter by 1040mm stroke, 
2410 b.h.p. at 128 r.p.m., overload 3000 b.h.p. 
at 150 r.p.m. Launch, April 23rd. 


BraEMaR CasTLE, passenger liner; built by 
Harland and Wolff, Ltd., for the Union Castle 
Line. Sister ship to the “‘ Rhodesia Castle ” and 
“* Kenya Castle.”’ Launch, April 24th. 


Fouran, tug; built by Henry Robb, Ltd., for 
the Crown Agents for the Colonies; length overall 
122ft; breadth moulded 30ft, depth moulded 
14ft 6in; two British Polar diesel engines, total 
1000 b.h.p. at 210 r.p.m. Launch, April 24th. 


In1aDE, oil tanker ; built by Harland and Wolff, 
Ltd., at Govan, for Societe Navale Delmas-Vieljeux 
and Societe Anonyme Courtage et Transports, 
Paris ; length between ndiculars 540ft, 
breadth moulded 73ft, depth moulded 39ft 3in, 
deadweight 19,000 tons; twenty-seven cargo oil 
compartments, two pump-rooms; Harland-B. and 
W. single-acting, two-cycle, opposed-piston oil 
engine, six cylinders, 750mm diameter by 2000mm 
combined stroke, 114 r.p.m.; two single-ended, 
multitubular boilers; two 110kW steam-driven 
generators, one 75kW diesel generator. Trial, 
April 24th. 

RoMANDIE, cargo vessel; built by the Burnt- 
island Shipbuilding Company, Ltd., for the Suisse 
Atlantique Societe de Navigation Maritime S.A. ; 
length between perpendiculars 430ft, breadth 
moulded 59ft 9in, depth moulded to shelter deck 
39ft 3in, deadweight 10,775 tons, load draught 
26ft 74in; Sulzer two-stroke, single-acting, diesel 
engine, six cylinders, 720mm diameter by 1250mm 
stroke, 3940 b.h.p. at 121 r.p.m. Launch, April 
25th. 


R.F.A. Eppysay, bulk oil carrier; built by 
the Caledon Shipbuilding and Engineering Com- 
pany, Ltd., for the Naval Store Department, 
Admiralty ; length overall 286ft, breadth moulded 
44ft, depth moulded 18ft 6in, load draught 17ft 
2in, deadweight 2286 tons, speed 12 knots ; enclosed 
triple-expansion steam engine, built by Lobnitz 
and Co., Ltd., 1750 ih.p. at 227 r.p.m., takes 
steam at 250 lb per square inch from two cylin- 
drical boilers.. Trial, April. 


VetieT1A, oil tanker; built by Swan, Hunter 
and Wigham Richardson, Ltd., for the Anglo- 
Saxon Petroleum Company, Ltd.; length between 
perpendiculars 610ft, breadth moulded 80ft 6in, 
depth moulded 45ft, deadweight 28,210 tons, 
on 34ft ljin draught, designed speed 15 knots 
thirty-three oil cargo , two pump rooms, four 
compound Duplex steam pumps, steam deck 
machinery; one set of double reduction geared 
turbines built’ by Wallsend Slipway and Engi- 
neering Company, Ltd., taking steam at 500 lb per 
square inch and 750 deg. Fah. from three Babcock 
and Wilcox single-pass marine boilers ; two 400kW 
turbo-generators, one 135kW diesel generator. 
Trial, May Ist. 
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